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DESCRIPTION 



P YRIDONE DERIVATTVE 



S Technical Field 

Tliis invention relates to novel pyridone derivatives. The daivatives act as antagonists to melanin 
concentrating hormone receptor, and are usefiil as preventing or treating agents of various diseases of cardiovascular 
system, nervous system, metabolic systems, reproductive system, respiratory system, digestive system and the like. 

10 Background Art 

Melanin concentrating hormone (hereafter abbreviated as 'MCH") is a cyclic peptide 
hormone/neuro-peptide, which was for the first time isolated by Kawauchi, et al. in 1 983 from sermon hypophysis 
[cf: Nature, Vol. 305, 321 (1983)]. The hormone is known to functionally antagonize to melanin cell stimulating 
hormone in fishes, to cause concentration of melanin granules in melanophore and participate in body color change 
15 [cf: Litemational Review of Cytology, Vol 126, 1(1991); Trends in Endocrinology and Metabolism, Vol. 5, 120 
(1 994)] . Also in mammals, MCH-containing neuron nerve cells are localized in the hypothalamus lateral field and 
uncertain zone, but their nerve fibers are projecting over a very wide scope in the brain [cf The Journal of 
Comparative Neurology, Vol. 31 9, 218(1 992)], and MCH is considered to preside over various central fijnctions in 
living bodies. 

20 Hypothalamus lateral field is known of old as feeding center, and furthermore, recently molecular 

biological and pharmacological knowledges suggesting participation of MCH in controlling energetic homeostasis 
are being accumulated. That is, it has been reported fliat e;q}ression of mRNA, which is a MCH precursor, was 
accelerated in brains of ob/ob mouse, db/db mouse, AVa mouse, Zucker fetty rat or the like which are model animals 
of hereditary obesity, or in brains of fasted mice [cf Nature, Vol. 380, 243 (1996); Diabetes, Vol. 47, 294 (1998); 

25 Biochemical and Biophysical Research Communications, Vol. 268, 88 (2000); Molecular Brain Research, Vol. 92, 
43 (2001)]. 

Acute ventricular administration of MCH to rats was observed to induce accelerated feeding 
activity [cf Nature, Vol. 380, 243 (1996)] and chronic administration invites obesity acconpanied by polyphagy [cf 
Proceedings of the National Academy of Science of the United States of America, Vol 99, 3240, (2002)]. Moreover, 
30 MCH precursor gene-deficient mouse shows reduced food ingestion or rise in oxygen consumption per body weight 
compared to wild type mice. Its low body weight due to decrease in body fet was observed [cf Nature, Vol. 396, 670 
(1998)]. 

On the contrary, transgenic mouse which expresses excessive MCH precursor develops obesity 
accompanied by polyphagy and insulin resistance [cf The Journal of Clinical Investigation, Vol. 107, 379 (2001)]. 
35 Consequently, it is suggested that MCH is an important factor for developing obesity and participates in diseases 

induced by metabolic disorder or re^iratory diseases of which one of risk factors is obesity. Besides, MCH is known 
to participate also in anxiety-causing action, epilepsy, memory, learning, diuretic action, excretory action of sodium 
and potassium, oxytocin seaeting action, reprcxhiction and rq}roductive fimcticm [cf Peptides, Vol. 17, 171 (1996); 
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Peptides, Vol. 18, 1095 (1997), Peptides, Vol, 15, 757 (1994); Journal of Neuroendocrinology, Vol. 8, 57 (1996); 
Critical Reviews in Neurobiology, Vol. 8, 221 , (1994)]. 

MCH causes versatile phamiacological actions dnough MCH receptors >vhich are present mainly 
in the central navous system. As receptors ofMCH, at least two types of type 1 recq)tors(MCH-lRorSLC-l)and 
5 type 2 receptors (MCH-2R or SLT) are known [cf Nature, Vol. 400, 261 (1999); Nature, Vol. 400, 265 (1999); 
Biochemical and Biophysical Research Cbmmunications, Vol. 261, 622 (1999); Nature Ctell Biology, Vol. 1, 267 
(1999); FEBS Letters, Vol. 457, 522 (1999); Biochemical and Physical Research Communications, Vol. 283, 1013 
(2001); The Joumal of Biological Chemistry, Vol. 276, 20125 (2001); Proceedings of the National Academy of 
Sciaices of the IMted States of America, Vol. 98, 7564 (2001); Proceedings of the National Academy of Scimces of 
10 the United States of America, Vol. 98, 7576 (2001); The Joumal of Biological Chemisliy, Vol. 276, 34664 (2001); 
and Molecular Phamiacology, Vol. 60, 632 (2001)]. 

Of those, the pharmacological action observed on rodents is induced mainly via MCH-IR [cf 
Genomics, Vol. 79, 785(2002)], Because MCH-IR gene-deficient mice chronically administered with MCH do not 
develop polyphagy or obesity, it is known that controlling of energy exchange by MCH is induced via MCH-IR. 
.15 Furthermore, deficiency of MCH-IR promotes activity amount of mouse [Proceedings of the National Academy of 
Sciences of the United States of America, Vol. 99, 3240 (2002)], and its participation in central diseases accompanied 
by behavioral disorder, for exanple, attention-deficit hyperactivity disorder, schizophrenia, depression and the like 
also is strongly suggested [cf Molecular Medicine Today, Vol. 6, 43 (2000); Trends in Neuroscience, Vol. 24, 527 
(2001)]. 

20 It is also reported that autoantilxxfy to MCH-IR is present in serum of vitiligo vulgaris patient [cf 

The Joumal of Clinical Investigation, Vol. 109, 923 (2002)]. Furthermore, expression of MCH-IR in certain species 
of cancer cells was reported, and in vivo expression sites of MCH and MCH- 1 R also sug^st MCH ' s participation in 
cancer, sleep, vigil, dmg dependence and digestive disorders [cf Biochemical and Biophysical Research 
Communications, Vol. 289, 44 (2001); Neuroendocrinology, Vol. 61, 348 (1995); Endocrinology, Vol. 137, 561 

25 (1996); The Joumal of Conparative Neurology, Vol. 435, 26 (2001)]. 

Functions of MCH are e^q^ressed upon its binding to MCH receptors. Therefijre, when its binding 
to MCH receptor is inhibited, expression of MCH action can be inhibited. Jn consequence, substances ^^4^ich are 
antagonists to binding of MCH with its receptor are usefid as preventing or treating agent of those various diseases in 
which MCH participates, for exanple, metabolic disorders represented by obesity, diabetes, hormone disorder, 

30 hyperlipidemia, gout, fatty liver, and the like; cardiovascular disorders, represented by stenocardia, acute or congestive 
heart failure, myocardial inferction, coronary atherosclerosis, hyp)ertension, renal diseases and electrolyte abnormality; 
central nervous system or peripheral nervous system disorders represented by bulimia, emotional disturbance, 
depression, anxiety, epilepsy, delirium, dementia, schizophrenia, attention-deficit hyperactivity disorder, memory 
impairment, sleep disorders, cognitive failure, dyskinesia, paresthesias, smell disorders, morphine tolerance, drug 

35 dependence and alcoholism; reproductive disorders represented by infertility, preterm labor and sexual dysfimction; 
digestive disorders; respiratory disorder^ cancer or pigmentation. 

per Intemational Publications WO 01/21577, WO 01/82925, WO 02/06245 and WO 02/02744 
Panq^hlets disclosed compounds having MCH receptor antagonism, but none of die disclosed compounds contains 
pyridmering. 
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On the oflier hand, PCT Intemational Publication WO 03/68232 Panphlet disclosed a certain kind 
of pyridone derivatives exhibiting P38MAP kinase activity, but it contained no disclosure about MCH receptor 
anta^mism of the con^unds. 

Disclosure of the Invention 

We eng^^d in concentrati ve studies on conpounds which have MCH receptor antagcmism, and 
now discovered tiiat such pyridone derivatives in vMch a 6-msniyexed ring selected fix>m benzene ring, pyridine ring 
and pyrimidine ring binds to N-atom on the pyridone ring, and an o?Q^^-containing substituent gcoup binds to the 6- 
membered ring at para-position to the pyridone ring, via the oxyg^ possess MCH receptor antagonistic activity and 
are effective for prevention, treatment and therapy of those various diseases which are associated with MCH 
receptors. The present invention is wherei^xm conpleted. 

Thus, the present invention provides pyridone derivatives represented by a general formula (T) 




[in the formula, 

Ri and R2 may be same or different and each stands for hydrogen, optionally substituted lower 
alkyl, optionally substituted lower cycloalkyl, opticHially substituted lower alkylcaibonyl, optionally 
substituted lower alkyloxycarbonyl or optionally substituted lower all^^lsulfonyl; or Ri and R2 may form an 
optionally substituted aliphatic nitrogen-containing heterocyclic group tog^er with the nitrogen atom to 
which they bind; 

Xi, X2 and X3 may be the same or dififerent, each standing for optionally substituted methine or 
nitrogen atom, provided not all of Xi, X2 and X3 simultaneously stand for nitrogen, 

X4, X5 , Xe and X7 may be same or different and each stands for opti onally substituted methine or 
nitrogen, provided that three or more of X4, X5, Xg and X7 do not simultaneously stand for nitrogen; 

Yi stands for a single bond, -NR-, -S-, -SO- or -SO2-, 

Y2 stands for optionally substituted lower alkylene, optionally substituted lower alkenylene or 
optionally substituted Iowa: cycloalkylene; 

Y3 stands for a single bond, -0-, -NR- -S-, -SO- or -SQz-; 
R stands for hydrogen or optionally substituted lower alkyl , 
L stands for optionally substituted methylene, 
Z I and Zq may be same or different and each stands for a single bond or optionally substituted 
lower alkylene; 
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Ri, L and Z2 may together form an optionally substituted aliphatic nitrogen-containing 
heterocyclic group with the nitrogen to which R| binds; 
and 

Ar stands for an optionaUy substituted aromatic caibocyclic group, optionally substituted 
hetaioaromatic gcoxxp or optionally substituted aliphatic caibocyclic group] 
or phannaceutically acceptable salts thereof 

The inventim also provides MCH receptor antagonists containing those conpounds of the formula 
(I) as the active con^nen^ and medical conpositions containing the con^unds of the fomiula (T). 
Hereinafter the present invention is explained in further details. 

In the present specification, the term, "lower*', signifies that any group or conpound designated 
with this term contains no more than 6 carbons, preferably no more than 4 caibons . 

"LowCT aU^l" includes Ci - Qstraight chain alkyl and C3 - Q branched alkyl, specific examples 
being methyl, ethyl, n>propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, tert- 
amyl, l-methylbutyl,2-methylbutyl, 1,2-dimethylpropyl, l-ethylpropyl,n-hexyl, isohexyl, l-methylpentyl,2- 
methylpentyl, 3-methylpentyl, 1,1-dimethylbutyl, l,2-dimethylbutyl,2;2-dimethylbutyl, 1-ethylbutyl, 1,1,2- 
trimethylpropyl, 1,2,2-trimethylpropyl, l-ethyl-2-methylpropyl, 1-ethyl-l-methylpropyl and the like. 

"Lower cycloalkyl" includes C3 - Cecycloalkyl, specific exanples being cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl. 

"Lower alkylene" includes C| - Q straight chain alkylene and C3 - Ce branched all^lene, specific 
examples being methylene, ethylene, propylene, butylene, pentylene and hexylene. 

"Lower alkenylene" signifies Q - Q straight chain or C3 - Ce branched alkenylene containing one 
caibon-to-carbon double bond in the chain, specific exanples being vinylene, 1-propenylene, 2-propenylene, 1 - 
butenylene, 2-butenylene, 3-butenylene, 2-pentenylene, 3-pentenylene, 4-pentaiylene, 1-hexenylene, 2-hexenylene, 
3-hexaiylene, 4-hexenylene and 5-hexenylene. 

"Lower cycloallcylene" includes C3 - Q cycloalkylene, specific examples being 1,1- 
cyclopropylene, 1,2-cyclopropylene, 1,1-cyclobutanylene, 1,2-cyclobutanylene, 13-cyclobutanylene, 1,1- 
cyclopentenylene, 1,2-cyclohexenylene, 1,3-cyclohexenyleneand 1,4-cyclohexenylene. 

As the substituents in "optionally substituted lower aU^l", "optionally substituted lower 
cycloallQ^l", "optionally substituted lower alkylene", "optionally substituted lower alkenylene" and "optionally 
substituted lower cycloalkylene", for exanple, halogen, cyano, hydroxyl, amino, optionally fluorine- or hydroxyl- 
substituted lower alkyl, mono-lower alkylamino, di-lower alkylamino, optionally fluorine-substituted lower alkyloxy, 
lower alkyloxy lower all^l, lower all^^loxycarbonyl, lower all^loxycarbonylamino, lower alkyloxycarbonyl-(lower 
alkyl)amino, lower alkylcarbonyl, lower alkylcaibonyloxy, lower all^lcarbonylamino, lower allQ^lcarbonyl-(lower 
alkyl)amino, carbamoyl, mono-lower allQ'lcarbamoyl, di-lower alkylcarbamoyl, caibamoylamino, mono-lower 
aUcylcarbamoylamino, di-lowa- alkylcarbamoylamino, mono-lower allQ^lcarbamoyl-{lower alkyl)amino, di-lower 
alkylcaibamoyl-<lower alkyl) amino, caibamoyloxy, mono-lower alkylcabamoyloxy, di-lower alkylcaibamoyloxy, 
lower alkylsulfonyl, lower alkylsulfonylamino, Iowa* alkylsulfonyl-(lower alkyl)amino, sulfamoyl, mono-lower 
alkylsulfamoyl, di-lowa* alkylsulfemoyl, sulfemonylamino, mono-lower alkylsulfernonylarnino, di-lower 
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alkylsulfainoylaniino, mono-lower a]kylsiiliamoyl-(lo\ver aIlQ^l)aniino and di-Iower alkylsuI&moyl-(Iower 
a]kyl)ammo can be named Of these groups, lower alky] and die like groiq^s can contain one or more subsdtuents. 

"Aliphatic nitron-containing hetotx:yclic group" includes 3- to 7-membered monocyclic or 5- to 
12-membered polycyclic, saturated or partially unsaturated heterocyclic groups containing as a part of the ring- 
5 forming members at least one, preferably 1 -3, nitrogenatomsandq)tionally0-2oxyn atoms or 0-2 sulfur 
atoms, specific exarrples being aziridinyl, azetidinyl, pynolidinyl, piperidinyl, homopiperazinyl, homopiperidinyl, 
moipholinyl, thiomorpholinyl, octahydrocyclopenta [b]-pyrrolyl, hexahydropyirolidinyl, octal^droindolizinyl, 
octahydroquinolizinyl, octahydropyrido[2.1-C]- oxazinyl and 2,5,6,7-tetrahydro-5H^yrrolo[l ^-a]imidazolyL 

"Aromatic carbocyclic group" includes Q - Cm, preferably Q - Qo, monocyclic or polycyclic 
10 aromatic carbocyclic groups, specific examples being phmyl, n^hthyl and phenanthryl. 

"Heteroaromatic group" includes 5- to 6-membered monocyclic or 8- to 14-membered polycyclic 
heteroaromatic groups containing as a part of the ring-constituttng members at least one, preferably 1-5, heteroatoms 
selected fix)m nitrogen, oxygen and sulfiir atoms, specific exanples being pyridinyl, pyrimidinyl, pyridazinyl, pyrazyl, 
1 5 pyrazolyl, pyrrolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, thiaziazolyl, 

tetrazolyl, pyridazinyl, pyrazinyl, fiiryl, thienyl, indolyl, benzofiiranyl, benzothienyl, benzoimidazolyl, benzoxazolyl, 
benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl, indazolyl, purinyl, quinolyl, isoquinolyl, phthaladinyl, 
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolynyl, pteridinyl and pyrido[3,2-b]pyridyL 

"Aliphatic carbocyclic group" includes C3 - Cio, preferably C3 - Q monocyclic or polycyclic, 
20 saturated or partially unsaturated carbocyclic groups, specific examples including cyclopropyl, cyclobutenyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, bicyclohexyl and adamantyl. 

As the substituents which may be in flie "optionally substituted aliphatic nitrogen-<xmtaining 
heterocyclic groiq)", "optionally substituted aromatic carbocyclic group", "optionally substituted heteroaromatic 
group" and "optionally substituted aliphatic carbocyclic group", 0x0, Iowa: cycloalkyl and the like can be named in 
25 addition to those named in tiie foregoing as possible subsdtuents in said "optionally substituted Iowa: aUkyl". These 
cyclic groiqjs can be substituted with one or more of these substitumt(s) . 

As the substituent in the "optionally substituted methine", for example, halogen, optionally 
halogai-substituted lower alkyl and optionally halogen-substituted lower all^^loxy can be named. 

As the substituent in the "optionally substituted lower allQ^l", the definition of R, for exanple, 
30 halogen, lower alkoxy and lower haloalkoxy are suitable. 

In the foregoing definitions, '^halogen" includes fluorine, chlorine, bromine and iodine atoms. 

"Oxo" signifies such a group (=0) which forms carbonyl group (C=0) together with a carbon atom 
in an organic compound 

"Optionally fluorine- or hydroxyl-substituted lower all^l" includes lower all^^l and lower alkyl 
35 whose part or all of hydrogen atoms are substituted with fluorine atoms or hydroxyl groups, examples of the latta- 
fluorine- or hydroxyl-^bstituted lower alkyl being fluoromethyl, difluoromethyl, trifluoromethyl, 2-fliK)roethyl, 1 ,2- 
difluoroethyl, 2-hydroxyethyl and 1,2-dihydroxyethyl. 

'Optionally fluorine-substituted lower alkylox/* includes those groups in which lower allQ^l or 
fluorine-substituted lower allQ^l binds to oxygen, specific examples being: as lower alkyloxy, methoxy, ethoxy, n- 
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propyloxy, isopropyloxy, n-butoxy, isobutoxy, tert-butoxy and n-pentyloxy; and as fluorine-substitutied lower 
all^loxy, fluoromethoxy, difluoroniethoxy, trifluoronielhoxy and l^-difluoroethoxy. 

**Mono-lower aH^Iamino" is an amino (->JH2) in which one of its hydrogen atoms is substituted 
with lower allQ^l, specific exanples being methylamino, ethylamino, n-^>ropylamino, isopropylamino, n-butylamino, 
sec-butylamino and tert-butylamino. 

'Di-lower allq^lamino" is an amino (-NH^) whose two hydros atoms are substituted with lower 
alkyl groups, specific examples being dimethylamino, diethylamino, ethylmethylamino, di(n-propyl)amino, 
methyl(n-propyl)amino and diisopropylamino. 

*TjOwer all^^loxy-lower alkyl" signifies lower alkyloxy-subsdtuted lower all^l, specific exan^les 
including methoxymethyl , eflioxymethyl, n-^jropylojqmethyl, isopropyloxymefliyl, 1-methoxyethyl and 2- 
methoxyefliyl. 

"Lower alkyloxycarbonyl" is a carbonyl (-CO-) to which lower allQ^loxy is bound, which includes 
C| - Qalkyloxycaibonyl, specific exanples being methoxycarbonyl, ethoxycarbonyl, n-propyloxycarbonyl, 
isopropyloxycarbonyl, n-butoxycaibonyl, isobutoxycarbonyl, tert-butoxycarbonyl and n-pentyloxycarbonyL 

''Lower alkyloxycarbonylamino" is an amino (-NH2) to which lower alkyloxycarbonyl is bound, 
which includes Ci — Ce alkyloxycarbonylamino, specific exanples being methoxycarbonylamino, 
elhoxycarbonylamino, n-propyloxycarbonylamino, isopropyloxycarbonylamino, n-butoxycarbonylamino, 
isobutoxycarbonylamino, tert-butoxycarbonylamino and n-pentyloxycarbonylamino. 

"Lower all^loxycaibonyl (lower allQ^l)amino*' is a mono-lower allQ^lamino whose hydrogen on 
the nitrogen atom is substituted with a lower all^loxycarbonyl. As specific examples, 

methoxycarbonyl(methyl)amino, ethoxycaibQnyl(methyl)amino and n-propyloxycarb(Miyl(methyl)amino can be 
named. 

"Lower alkylcarbonyl" is a carbonyl (-CO-) to which lower alkyl is bound, which includes Ci - 
Ce alkylcaibonyl, specific exanples being acetyl, propionyl, butyiyl, isobutyiyl, valeiyl, isovaleryl and pivaloyl. 

"Lower alkylcarbonyloxy" is a ffoup in which a lower all^lcaibonyl is bound to oxygen, specific 
examples including acetoxy, propionyloxy, valeryloxy, isovaleryloxy and pivaloylo;^. 

"Lower alkylcarbonylamino" is an amino (-NH2) one of whose hydrogen atoms is substituted with 
lower alkylcarbonyl, specific examples being acetamido, propionylamino, isobutyrylamino, valerylamino, 
isovalerylamino and pivaloylamino. 

'Tx)wer alkylcarbonyl(lower alkyl)amino" is a mono-lower aD^^lamino in which the hydrogen on 
its nitrogen atom is substituted with lower alkylcarbonyl, examples of which including 
methylcarbonyl(methyl)amino, ethylcarbonyl(methyl)amino and n-propylcarbonyl(methyl)amino. 

**Mono-lower alkylcarbamoyl" is a carbamoyl (-CONH2) one of whose hydrogen atoms is 
substituted with lower alkyl, gjecific examples including methylcarbamoyl, ethylcarbamoyl, n^jropylcarbamoyl, 
isopropylcarbamoyl, n-butylcaibamoyl, sec-butylcaibamoyl and tert-butylcarbamoyl. 

*T>i-lowa* alkylcarbamoyl" is a carbamoyl (-CO>M2) whose two hydrogen atoms are substituted 
with lower alkyl groiq)s, specific examples including dimeftiylcarbamoyl, diethylcaibamoyl, ethylmethylcaibamoyi, 
di(n-piopyl)caibamoyl, niethyl(n-propyl)caibomoyl and diisoprc^ylcarbamoyl. 
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**Mono-lower aUo^lcaibaiTOylamino" is an amino (~NH2) one of whose hydrogen atoms is 
substituted with mono-lower alkylcaitemoyl groiq), specific exanples including methylcarbamoylamino, 
elhylcaitemoylamino, n-propylcarbamoylamino, isopropylcarbamoylamino, n-butylcarbamoylamino, sec- 
butylcaibamoylamino and tert-butylcaibamoylamino. 
5 'Di-lowCT alkylcarbamoylamino" is an amino (-NHO one of whose hydrogen atoms is substituted 

with di-lowar alkylcaibamoyl, specific examples including dimethylcaibamoylamino, diethylcarbamoylamino, di(n- 
propyl)caibamoylamino, diisopropylcaibamoylamino, di(n-butyl)caibamoylamino, di(sec-butyl)caibamoylamino 
and di(tat-bu1yl)carfaanioylamino. 

'*Mono-lower alkylcaibamoyl(lower a]kyl)amino" is a mono-lower alkylamino whose hydrogen 
10 on the nitrogen atom is substituted with mono-lower alkylcaibamoyl, specific examples including 
monomethylcarbamoyl(methyl)amino, monoethylcaibamoyl(mefliyl)amino and [mono(n- 
propyl)carbamoyl](methyl)amino. 

'TM-lower alkylcarbamoyl(lower alkyl)amino" is a mono-lower alkylamino whose hydrogen on 
the nitrogen atom is substituted with di-lower alkylcarbamoyl, specific examples including 
15 dimethylcarbamoyl(methyl)amino, diethylcarbamoyl(methyl)amino and [di(n-propyl)carbamoyl](methyl)amino. 

**Mono-lower alkylcaibamoyloxy" is a group in which mono-lower alkylcarbamoyl is bound to 
oxygen, specific examples including methylcarbamoyloxy, ethylcarbamoyloxy, n-propylcarbamoyloxy, 
isopropylcarbamoyloxy, n-butylcarbamoyloxy, sec-butylcarbamoyloxy and tert-butylcarbamoyloxy. 

'Di-lower alkylcarbamoyloxy" is a group in which di-lower alkylcarbamoyl is bound to oxygen, 
20 specific exanples including dimethylcarbamoyloxy, diethylcaibamoyloxy, ethybnethylcarbamoyloxy, di(n- 
propyl)caibamoyloxy, mefliyl(n-propyl)carbamoylo;^ and diisopropylcaxbamoylo?^. 

"Lowa: aD^lsulfonyl" is a gcoap in which lower sSkyl is bound to sulfonyl (-SO^) , specific 
exanples including methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, isopropylsulfoiyl, n-butylsulfonyl, sec- 
butylsulfonyl and tert-butylsulfonyl. 
25 "Lower all^^lsulfonylamino" is an amino (-NH2) one of whose hydrogen atoms is substituted wifli 

lower alkylsulfonyl, specific examples including methylsulfonylamino, ethylsulfonylamino, n-propylsulfonylamino, 
isopropylsulfonylamino, n-butylsulfonylamino, sec-butylsulfonylamino and tert-butylsulfonylamino. 

'T^wer alkylsulfonylGower alkyl)amino" is a group in which hydrogen on nitrogen atom of mono- 
lower alkylamino is substituted with lower alkylsulfonyl, specific exanples including methanesulfonyl, 
30 elhanesulfonyl, n-propanesulfonyl and isopropanesulfonyl. 

*TVIono-lower alkylsulfamoyl" is a sulfan:K)yl (-SO2NH2) one of whose hydrogen atoms is 
substituted with lower alkyl, specific exanples including monomethylsulfamoyl, monoethylsulfamoyl, mono(n- 
propyl)sulfamoyl, monoisopropylsulfemoyl, mono(n-butyl)sulfamoyl, mono(sec-butyl)sulfamoyl and mono(tert- 
butyl)sulfamoyL 

35 'TH-lower alkylsulfamoyl" is a sulfamoyl whose two hydrogen atoms are substituted with lower 

allQ^l groiqjs, specific exanples including dimefliylsulfamoyl, diethylsulfamoyl, di(n-propyl)sulfamoyl, 
diisopropylsulfamoyl, di(n-butyl)sulfamoyl, di(sec-butyl)sulfamoyl and di(tert-butyl)sulfemoyl. 
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'*Mono-lower allQ^lsulfamoylamino" is an amino (-NH2) one of whose hydrogen atoms is 
substituted witti mono-lower alkylsul&moyl, specific examples including (monomethyIsul&moyl)amino, 
(monoefliyl5ul&moyl)amino, [mono(ni5ropyl)sulfamoyl]amino, (monoisopropylsulfamoyl)amino, [mono(n- 
butyl)sul&moyl]amino, [mono(sec-bu^l)sulfiimoyl]amino and [mono(tert-butyl)sul&moyl]amino. 

"(Di-lowa- a]kylsul&moyl)amino" is an amino (-NH2) one of whose hydrogen atoms is substituted 
with di-lower alkylsul&moyl, specific examples including (dimethyIsuI&moyl)amino, (diethylsulfimioyQamino, 
(ethylmethylsul&moyl)amino, [di(n-propyl)sul&moyl]amino, [methyl(n-pnpyl)sulfimoyl]aniinoand 
(diisopropylsulfamoyl)amino. 

'^Mono-lower allQ^lsulfamoyl(lowa* all^l)aniino" is a mono-lower alkylamino whose hydip^ on 
the nitrogoi atom is substituted with mono-lower all^lsulfiimoyl, specific examples including 
monomethylsulfamoyl(methyl)amino, monoethylsulfemoyl(mefliyl)amino and [mono(n- 
propyl)sulfamoyl](methyl)amino. 

'Th-lower all^lsulfamoyl(Iower alkyl)amino" is a mono-lower alkylamino whose hydrogen on the 
nitrogen atom is substituted with di-lower alkylsulfamoyl, specific examples including 

dimethylsulfamoyl(methyl)amino, diethylsulfemoyl(methyl)amino and [di(n-propyl)sulfamoyl](methyl)amrno. 

'Pharmaceutically acceptable salts" of the pyridone derivatives that are represented by the general 
formula \I\ include those customarily used salts which are permissible to be used as medicine, specific exanples 
including acid addition salts at amino or at nitrogen-containing heterocycle of the compounds of formula (T) or, where 
tfie conpounds of formula (I) contain carboxyl, base addition salts at fte caiboxyl. 

As such acid addition salts, inorganic acid salts such as hydrochloride, sulfate, nitrate, phosphate, 
perchlorate and the like; organic acid salts such as maleate, fimnarate, tartarate, citrate, ascorbate, trifluoroacetate and 
the like; and sulfonic acid salts such as medianesulfonate, isethionate, benzenesulfonate, p-toluenesulfonate and the 
like can be named. 

As the base addition salts, alkali metal salts such as sodium salt, potassium salt and the like; alkaline 
earth metal salts such as calcium salt, magnesium salt and the like; and organic amine salts such as ammonium salt, 
trimediylamine salt, triethylamine salt, dicyclohexylamine salt, ethanolamine salt, diethanolamine salt, 
triedianolamine salt, procaine salt, N,N'-dibenzylethylenediamine salt and the like can be named. 

In the conpounds represented by the general formula (1), 

Xi, X2, and X3 may all be optionally substituted methine or any one of Xi, X2 and X3 is nitrogen 
and the other two are optionally substituted methine; in particular, preferably aU are unsubstituted methine or any one 
of X|, X2 and X3 is nitrogen and the other two are unsubstituted methine. 

X4, X5, Xe and X? may all be optionally substituted methine; in particular, preferably unsubstituted 

methine. 

Y| is preferably a single bond or -0-. 

Y2 is preferably optionally substituted methylene, optionally substituted ethylene or optionally 
substituted vinylene; in particular, methylene, ethylene or vinylene. 
Y3 is prefaably a single bond or ^O-. 
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As a combination of -Y1-Y2-Y3- -O-CH2-, -CH2-O-, ethylene or vinylene are particularly 

prefemed. 

Zi is preferably single bond or optionally substituted methylene; in particular, single bond or 

methylene. 

S L is prefoably optionally substituted methylene or optionally substituted lower cycloalkyloie; in 

particular, optionally lower alkyl-substituted methylene. 

Z2 is prefoably single bond or optionally substituted mettiylene; in particular, single bond or 
optionally lower all^l-substituted methylene. 

As optiottally substituted aliphatic nitro^i-containing heterocyclic gx>vp vMch is formed by R|, L 
1 0 and Z2 tog^a- with the nitrogen atom to which Ri binds, optionally substituted pyrrolidine ring or optionally 
substituted p^^dine ring are prefoied. 

Where R|, L and Z2 form an optionally substituted aliphatic nitrogen-containing heterocyclic g^oup 
together with the nitrogen to which Ri binds, R2 is preferably hydrogen, optionally substituted Ci - C4 alkyl or 
optionally substituted C3 -C5 cycloallQ^l; in particular, Ci - C4 alkyl or C3 - C5 cycloalkyl. 
1 5 Furthermore, Ri and R2 may be same or different and preferably selected from, independently of 

each other, hydrogen, optionally substituted Ci - C4 all^l and optionally substituted C3 - C5 cycloalkyl; in particular, 
Ci - C4 allQ^l and C3 - C5 cycloalkyl. 

As optionally substituted aliphatic nitrogen-containing heterocyclic group which is formed by Ri 
and R2 together with the nitrogen to which they bind, optionally substituted pynolidine ring or optionally substituted 
20 piperidine ring is preferred. 

At is preferably optionally substituted phenyl or optionally substituted pyridinyl, preferred 
substituent being selected from fluorine, chlorine, methyl, ethyl, hydroxyl, methoxy, ethoxy, trifluoromethyl, 
difluoromethoxy and trifluoromethoxy. Ar may have, for exan^le, 1 - 3 of these substituents. 

As the compounds of the general fomiula (T) provided by the present invention, for example, the 
25 following can be exenplified. 
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Structural Formula 
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Example 


Structural Formula 


6 




7 


JL ^ 

^^^^ ri^^^^^ 


8 


C\ 0 0 


9 




10 





BY0039 


12 


Example 


Structural Formula 
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Example 


Structural Formula 
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Example 


Stmctural Formula 
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Example 


Structural Formula 
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Example 


Structural Formula 
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Example 


Structural Formula 
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Example 


Structural Formula 
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Example 


Structural Formula 
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Example 


Structural Formula 
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Example 


Structural Formula 


76 




77 


OH 


78 




79 


OL 0 ^ o 


80 


Ls^ IL O N 



BY0039 



26 



Example 


Structural Formula 
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Example 


Structural Formula 
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Example 


Structural Formula 
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Structural Formula 
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Structural Formula 
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Of those compounds rcpresented by the general fomiula (T), prefen^ed specific examples are as 

follows: 

44>enzylo3Q^-l-{4-{2-(dimefcylaniino)ethoxy]pl^ 
4-ben2yloxy-l-{4-[2-(l-pipmdinyl)eflio^]phenyl}-lH-f)yri 
5 4-benzyloxy-l-{4-{3-(li3iperidinyl)pixpyloxy]phenyl} 
4-benzylojQ^-l-{4-{2-P5en2yl(meAyl)aniino]etho^ 
443en2yloxy-l-<4-{[(2S>l-niethyl-2^ynt)bdinyl]niethoxy}^^ 
44)en2ylo7Q^-l-{4-[2-(diethylanimo)eflioxy]phenyl}-lH-pyridm 
4-benzyloxy-l-{4-[2-(l ^yiTOKdinyl)ethoxy]phenyl}-lH-pyridin-2-<Hie 
10 4-benzylo;ty-l-{4-[2-(diisopropylamino)ethoxy]phenyl^ 

4-benzylo?Q^-H4-{[(3R)-l-cyclopentyl-3-pyrrolidinyl]oxy}phenyl)-l^ 
pyridin-2-one 

4-benzyloxy-l-(4-{[(3R)-l-isopropyl-3-pynx)lidinyl]oxy}phenyl)-lH-pyri 

4-benzyloxy-l - {3-methyl-4-[2-( 1 -piperidinyl)ethoxy]phenyl } -1 H-pyridin-2- one 
1 5 4-benzyloxy- 1 - { 3 -fluoro-4-[2-( 1 -piperidiny l)ethoxy]phenyl } - 1 H-pyridm-2-one 

4-benzyloxy- 1 - {3-fluon>4-[2-( 1 -pyrrolidinyl)ethoxy]phenyl } - 1 H-pyridin-2- one 

4-(4-fluorobenzyloxy)- 1 - {4-[2-( 1 -piperidiny l)eflioxy]phenyl } - 1 H-pyridin-2- one 

4-(4-fluQix)benzyloxy)- 1 - {4-[2-( 1 -pyrrolidinyl)ethoxy]phenyl} - 1 H-pyridin-2- one 

l-{4-[2-(diethylaniino)ethoxy]phenyl}-4-(4-fluorobenzyloxy)-lH-pyri 
20 4-(4-fluoroben2yloxy>l-{4-[2-(trans-2,5-dimethyl-l-pynx)lidinyl)- ethoxy]phenyl}-lH-pyridin-2-one 

4-[(5-chloro-2-pyridinyl)niethoxy]-l-{4-[2-(l-pyrroK^ lH-pyridin-2-one 

4-[4-(triflQroniethyl)benzyloxy]-l-{4-[2-(l-pynt)lidinyl)etho^^ 

4-(2-fluoroben:^loxy)-l-{4-[2-(l-pynx)Hdinyl)ethoxy]phenyl}-lH-^ 

4-(3-fluorobenzyloxy)-l-{4-[2-^l-pynx>lidinyl)ethoxy]phenyl}-lH-^ 
25 4-[(E)-2-<4-fluOTophenyl)vinyl]-l-{4-[2<l-pyiTOUdinyl)^ lH-pyridin-2-one 

4-[(E>2-phenylvinyl]-l-{4-[2-(l^yrroUdinyl)ethoxy]phenyl}-lH-^ 

4-[(E)-2-{5-chlon>2-pyridinyl)vinyl]- 1 - {4-[2-( 1 -pyn-olidinyl)ethoxy]phenyl} - 1 H-pyridin-2-one 

4-[(E)-2-(5-fIuoro-2-pyridinyl)vinyl]-l - {4-[2-( 1 -pynx)lidinyl)ethoxy]phenyl} - 1 H-pyridin-2-one 

4-[(E)-2-{4-fluQrophenyl)\dnyl]-l-{4-[2-{2K)xo-l-pyrrolidinyl)etho?^ 
30 4-[(E)-2<4-fluorophenyl)vinyl]-H4-{2-[(3R>3-fluoro-l-pyrrolidinyy 

4-(2-phenylethyl)- 1 - {4-[2-(l -pynx)lidinyl)ethoxy]phenyl} - 1 H-pyridin- 2-one 

4-[2-(4-fluQrx)phenyl)ethyl]-l - {4-[2-( 1 -pynrolidinyl)ethoxy]phenyl} -IH- pyridin-2-one 

4-{2,3-dihydix>- 1 H-inden-5 -yknethoxy)- 1 - {4-[2-( 1 -pym)lidinyl)- ethoxy]phenyl } - 1 H-pyridin-2-one 

1 - {4-[2-( 1 -pynolidinyl)ethoxy]phenyl} -4-(3-thienylmethoxy)- 1 H-pyridin-2-one 
35 4-[(3,4-dichlQrobaTzyl)oxy]-l-{4-[2-(l-pyrrobdinyl)ethoxy]phenyl}-l^ pyridin-2-one 

4-(4-meflioxybenzyloxy>l-{4-[2'<l-pyn^olidinyl)ethoxy]phenyl}-lH^ 

4-(3-chlcMX)baizyloxy)-l-{4-[2-<li5yrix>Udfoyl)e1hoxy]^ one 

4-(4-cWorobenzyloxy>-l-{4-[2-(l-pyiTOlidinyl)et^ one 

44(4-fluoroben2yloxy)-l-{3-inethoxy-4-[2-<l-pynoUdinyl)eth^^ 



BY0039 43 

4-(4-fluoroben2yloxy)- 1 - {4-[2-( 1 ^yiTolidinyl)ethoxy]phenyl } - 1 H-pyriinidin- 2-one 
4-{4-fluoroben2yloxy)- 1 - {4-[2-(diethylaniino)ethoxy]ph 
4-ben2ylo?Q^-l-{4-[2<l-pym)Udinyl)ethoxy]phm 
4-ben2yloxy-l-(4-{2-[(2R)-2-methyl-l^yiTOHdin 
5 4-benzyloxy-l -(4-{2-[(2S>2-methyl-l-pyrrolidinyl]etho5^}phenyl)-lH- pyridin-2-one 
l-{4-[2-(7-azabiq«:lo[22.1]hq)t-7-yl)ethoxy]phenyl}-44)e^^ 

l-{442-(7-azabicyclo[2.2.1]hept-7-yl)ethoxy]phenyl}-4-<^^ lH-pyridin-2-ane 
l-{4-[2-(8-azabicyclo[32.1]oct-8-yl)etho>^]phenyl}-4-(^^ 
4-(4-fluc)roben2yloxy)-l-{4-[(2R,7aR>hexahydrc>-lH-pyiTO 
10 4-(4-fluorobenzyIoxy)-l-(4-{2-[(3S)-3-fluoix>-l-pyiTO lH-pyridm-2-one 
4-(4-fluc)robenzyloxy)-H4- {2-[(3R)-3-methoxy-l -pyrro 

4-{4K:Morobenzyloxy)-l-(4-{2-[(3R)-3-fluoro-l-pym)Udinyl]e lH-pyridin-2-one 
4-[(5-cHoix>2-pyridinyl)methoxy]-l-{4-[2-(dimethylar^ lH-pyridin-2-one 
4-[(5-cWoTO-2-pyridinyl)methoxy]- 1 - {4-[2-(diethylarn^ 
15 4-[(5K:Woro-2-pyridmyl)methoxy]-l-(4-{24(2R,5R>2,5-dm 

4-[(5K;Woro-2-pyridinyl)methoxy]-l-(4-{2-[(2R)-2-methyl-l-pyTO 

4-[(5K)hloro-2-pyridinyl)methoxy]~l-(4-{2-[(3R)-3-fluc^ ethoxy}phenyl)-lH-pyridm-2one 
4-[(5-chlc)ro-2-pyridinyl)methoxy]- 1 -(4- {2-[(3R)-3-methoxy- 1 -pyrrolidinyl]- ethoxy }phenyl)- 1 H-pyridin-2-one 
4-[(5<;Woro-2-pyridinyl)methoxy]- 1 -(4-[2-(diisopropy 
20 4-((5K;hl(HXv2-pyridinyl)methoxy]-l-(4-{24(3R)-34iy(^ -pyrrolidinyl]- ethoxy}phenyl>lH-pyridin-2-one 
4-[(5K;Woro-2-pyridinyl)nielhoxy]-l-(4-{2-[(3S)-3-hy 
4-[(5K;Moro-2-pyridmyl)melhoxy]-H4-{24(3R>3<2-flii^^ 
one 

4-[(5H:hlaix)-2-pyridinyl)methoxy]-l-^4-{2-[ethyl(p^ 
25 4-[(5-cHcin>-2i5yridinyl)methoxy]-l-(4-{2-[e1hy phaiyl)-lH-pyridin-2-one 
4-[(5-cHoiX)-2-pyridmyl)methoxy]-l-(4-{24ethyl(mefliy^ 

4-[(5-chloro-2-pyridinyl)methoxy]- 1 -{4- {2-[(isopropyl(methyl)arnino]- ethoxy} phenyl)- 1 H-pyridm-2-one 
4-[(5-chloro-2-pyridinyl)methoxy]- 1 -(4- {2-[(methyl(propyl)amino]ethoxy } - phenyl)-lH-pyridm-2-one 
4-(4-fluoix)benzyloxy)-l -(4- {2-[methyl(propyl)anuno]e1hoxy}phenyl)-l H- pyridin-2-one 
30 4-(4-fluQrobenzyloxy)-l-(4-{2-[isopropyl(methyl)aniino]ethoxy}phenyl)-l^ pyridin-2-one 

4-[(5-chloro-2-pyridinyl)methoxy]- 1 - {4-[(2R)-2-(diethylaniino)pTopoxy]- phenyl} -1 H-pyridin-2-one 
4-[(5-chlQro-2-pyridinyl)methoxy]-l - {4-[(2S)-2-<diethylamm 
4-[(5K:hloro-2-pyridinyl)melhoxy]-l -(4- {[(3R)-3^ynx)Udinyl] 

4-[(5-chloro2^yridinyl)methoxy]- 1 -(4- { [(3R)- 1 -isoprx)pyl-3-pyrrDlidinyl]- oxy } phenyl> 1 H-pyridin-2-one 
35 4-[(5-cMoix>-2-pyridinyl)methoxy]-l-(4-{[(3R>l-ethyl-3-pyno^ 

4-[(5 -chlon>-2-pyridmyl)methoxy]- 1 -<4- { [(3R)- 1 -methyl-3-pynolidmyl]oxy } - phenyl)- 1 H-pyridin-2-one 
4-[(5K:hlon>-2-pyridinyl)nTethoxy]-l-(4-{[(2R)-2-pynoUd^ 
4-[(5<hloro-2i)yridinyl)nieflioxy]-l-{(4-{[(2S>2-pyTOUdiny^^ 
4-[(5-chloro-2-pyridinyl)nieflioxy]-l-(4-{[(2S>l-isopropyl-2-p 
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4-[(5-chlon>2^yridinyl)methoxy]~ 1 -(4- { [(2R> 1 -isopiX)pyl-2-pyrrolidinyl]- methoxy } phenyl)- 1 H-pyridin-2-one 
4-[(5-cHorD-2i)yridinyl)methoxy]-H4-{[(2R)-l<yclobutyW^ 

4-[(5-cWoro-2i)yridmyl)me1hoxy]- 1 -(4- { [(2S>1 -me1hyl-2^ynolidinyl]- methoxy }phenyl> 1 H-f)yridin-2-one 
4-[(5-cWoK>-2-pyridinyl)metfioxy]-H4-{[(2S)-l-ethyl-2i3yTO meftioxy}phenyl>lH-pyridin-2-one 
5 4-[(5-cWoro-2iDyridinyl)melhoxy]-l-<4-{(2R>2-[ethyl^ prx)poxy]phenyl-lH-pyridin-2-one 
4-[(5-cWoiTh2^yridinyl)melho>Q^]-l-{(4-{(2S>2-[e1hy^ 
4-[(5-chlcnx)-2-pyridinyl)nTethoxy]-l-{4-[(2R)-2-(d^ 
4-[(5K:hloix>-2i)yridmyl)nieftoxy]-l-{4-[(2S>2<dm 

4-[(5-chlaro-2-pyridinyl)rnethoxy]-l -<4-{(2R)-2-[m propoxy}phenyl)-lH-pyridin-2-one 
10 4-[(5K;hIoiXK2-pyridinyl)melhoxy]-H4-{(2S>2-[nTethyl^^ pit>poxy}phenyl)-lH-pyridm-2-one 

4-[(5-chlcax)-2-pyridinyl)meflioxy]-l -(4-{(2R)-2-isprDpyl(methyl)arnino]- propoxy}phenyl)-lH-pyridin-2-one 
4-[(5-chlorc>-2-pyridinyl)methoxy]-l-{4-{(2S)-2-[isopropyl(m 

4-[(5 -chloro-2-pyridinyl)methoxy]- 1 - {4-[(2R>-2-( 1 -pyrroliclinyl)propoxy]- phenyl } - 1 H-pyridin-2-one 
4-[(5-chlQro-2-pyridinyl)niethoxy]- 1 - {4-[(2S)-2-( 1 -pyrrolidinyl)propoxy]- phenyl } - 1 H-pyridin-2-one 

1 5 4-[(5-chloro-2-pyridinyl)methoxy]- 1 - {4-[2-(isopropylamino)ethoxy]phenyl} - 1 H-pyridin-2-one 

4-[(5K:hlQrx)-2-pyridinyl)niethoxy]-l -(4-{2-[(2R)-2-butylai^ phenyl)-lH-pyridin-2-one 
4-[(5-chloro-2-pyridinyl)methoxy]- 1 -(4- {2-[(2S)-2-butylamino]ethoxy} - phenyl)- 1 H-pyridin-2-one 
4-[(5-chloro-2-pyridinyl)methoxy]- 1 - {4-[2-(cyclopentylamino)ethoxy]- phenyl } - 1 H-pyridin-2-one 
4-[(5-chlcaT)-2-pyridinyl)methoxy]- 1 - {4-[3-<diethylamino)propoxy]phenyl } - 1 H-pyridin-2-one 

20 4-[(5K:hloit)-2-pyridinyl)methoxy]-l-(4-{3-[methyl(prop 

Among the above con^)Ounds, particularly the following compound groiq)s are advantageously 

used. 
Group A: 

4-ben2ylo?^-l-{4-[2-(dimelhylamino)ethoxy]phenyl}-lH-pyridin-2K^ 
25 4-ben2syloxy-l-{4-[2-(diethylamino)eflio?Q^]phenyl}-lH-pyridm 

l-{4-[2-(diethylamino)ethoxy]phenyl}-4<4-fluoroben2yloxy>lH-p^ one 

4-(4-fluorobenzyloxy)-l-{4-[2-(diethylamino)ethoxy]phenyl}-lH-pyr^ 

4-[(5-chlon>2-pyridinyl)methoxy]-l - {4-[2-(dimethylamino)ethoxy]phenyl} - 1 H-pyridin-2-one 

4-[(5K:hloro-2-pyridinyl)methoxy]-l-{4-[2-(die1hylamino)ethoxy]phenyl}^ 
30 4-[(5-chloro-2-pyridinyl)methoxy]- 1 -{4- {2-[ethyl(methyl)amino]-elhoxy } - phenyl)- 1 H-pyridin-2-one 

4-[(5-chloix>-2-pyridinyl)mefhoxy]-l-(4-{2-[isopropyl(me1hyl)anTino]-e^^ 

4-{4-fluorobenzyloxy)- 1 -(4- {2-[isopropyl(methyl)amino]ethoxy }phenyl)- 1 H- pyridin-2-one 

4-[(5K:hIoix)-2-pyridinyl)methoxy]-l-{4-[2-(isopropylarnino)ethoxy]^^ lH-pyridin-2-one 

4-[(5-chloiX)-2^yridinyl)n:^thoxy]-l -(4-{2-[(2R)-2-butylamino]ethoxy}- ph 
35 4-[(5-cWQro-2-pyridinyl)methoxy]-l-(4-{2-[(2S>2-butylamino]et^ 

and 

4-[(5-chloro-2-pyridinyl)methoxy]- 1 - {4-[2-(cyclopentylamino)ethoxy]phenyl } - 1 H-pyridin-2-one 
Group B: 
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4-benzyloxy-l -(4- { [(2S> 1 -methyl-2i)yrroliciinyl]methoxy } phenyl> 1 H- pyridm-2-one 
44(5-<:Woro-2-pyridinyl)methoxy]-l-{4-[(2R)-2<di 
4-[(5-cHaro-2-pyridinyl)mefcoxy]-l-{44^(2S>2<diefc 
4-[(5-chloix)-2i)yridinyl)methoxy]-H4-{[(2S>l-iso^^ 
5 4-[(5-cHoix)-2-^yridinyl)methoxy]-l-<4-{[(2S)-l-nte methoxy}phenyl)-lH^yridin-2-one 
4-[(5-chloro-2-i)yridinyl)nietho:Qr]-l-(4-{[(2S)-l-^ 
4-[(5K)hlarcK2-pyridinyl)mefhoxy]-l-{4-^ 
4-[(5<hloix)-2-pyridmyl)me1hoxy]-l-{4-[(2S)-2-<d^ 
4-[(5-chIoro-2iDyridinyl)me1hoxy]-l-{4-[(2R>2^ 
10 and 

4-[(5-chIoro-2-pyridinyl)rnelhoxy]-l-{4-[(2S)-2-<l-py^ 

Group C: 

4-benzyloxy-l - {4-[2-{ 1 -pyrroHdinyl)ethoxy]phenyl} -lH^yridin-2-one 
15 4-{4-fluoix)beiizyloxy)-t-{4-[2-(l-pyrrolidinyl)e1hoxy]p^ one 

4-[(5-chloro-2-pyridinyl)niethoxy]-l -{4-[2-(l-pyrrolidiny^ lH-pyridin-2-one 

4-[(E)-2-<4-fluorophenyl)vinyl]- 1 - {4-[2-( 1 -pyrrolidinyl)ethoxy]phenyl} - 1 H- pyridin-2-one 

4-[(E)-2-phenylvinyl]- 1 - {4-[2-( 1 ^ynolidinyl)e1hoxy]phe^^ 

4-{4-chlo!robenzyloxy)- 1 - {4-[2-( 1 -pyrroliclinyl)ethoxy]phenyl } - 1 H-pyridin-2- one 
20 4-(4-fluQrobenzyloxy>l-{4-[2-(l-pyn-oUdinyl)ethoxy]phen^ 2-one 

4-[(5K5hloro-2-pyridinyl)methoxy]-l-(4-{[(3R)-l-isopix^ 

4-[(5-chloro-2^yridinyl)nietho3Q^]-l -{4- {[(3R)-1 -ethyl-3^y^ 

and 

4-[(5-cWoix>-2-pyridinyl)methoxy]-l -(4- {[(3R)- 1 -niethyl-3-pyrrolidinyl]- oxy}phenyl)- lH-pyridin-2-one. 
25 According to die present invention, those conpoundsrepresoited by a general formula (1-3) 




a-3) 



[in the fonnula, 

Ri, R2, X|, X2, X3, X4, X5, Xfe X7, Yi, Y2, Y3, L, Zi, Z2 and At have the previously given significations] 



30 areprefened. 



As examples of the conpounds represaited by die general formula (1-3), the following can be 



nan^: 
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4-benzy loxy- 1 - {4-[2-( 1 -oxidoKliine<hylaniino)e1hoxy]phenyl } - 1 H^yridin-2- one 
4-benzyloxy- 1 -(4- { [(2Sy 1 -oxido- 1 -mefliyl-2-pyiTOlidinyl]methoxy } -phenyl)- 1 H-pyridin-2-one 
44)enzyloxy-l-{4-[2-(lK)xido-diethylaniino)ethoxy]phOT^ 
44)enzyloxy-l-{4-[2-(l-oxido-li>yrroHdmyl)ethoxy]phenyl}-lH 
5 4-(4-fluofrobenzyloxy)-l-{4-[2-(l-oxidc>-li)yiTolidiny 

l-{442-<lK)xidoKliethylamino)eflioxy]phen>i}-4-(4-fluc^ pyridin-2-one 
4-[(5-cWaix)-2^yridinyl)metfioxy]-l-{4^2-<l<)xidcHl^ynob^ 
4-[(Eh2-(4-fluoix>phenyl)vinyl]-l - {4-[2-(l K)xido-l ^ 
4-[(E)-2^henylvinyl]-l-{4-[2<l-oxido-l-pyiTOlidinyl)etho 
1 0 4-(4-chlarobenzy loxy)- 1 - {4-[2-( 1 -oxido- 1 -pyrn)lidinyl)etho3Q^]phenyl} - 1 H- 
pyridin-2-one 

4-(4-fluorobenzyloxy)-l-{4-[2-(l<)xido-l-pyn-olidinyl)ethoxy]phenyl}-lH^ 
4-(4-fluorobenzyloxy)-l-{4-[2-(l-oxido-diethylamino)ethoxy]phenyl} 

4-[(5-chloro-2-pyridinyl)methoxy]- 1 - {4-[2-( 1 -oxido-dimethylaniino)ethoxy]- phenyl } - 1 H-pyridin-2-one 
1 5 4-[(5-chloro-2-pyridinyl)methoxy]- 1 - {4-[2-( 1 -oxido-diethylamino)ethoxy]- phenyl} - 1 H-pyridin-2-one 

4-[(5K;Horo-2-pyridinyl)methoxy]-l-(4-{2-[l-oxido-ethyl(methyl)amino]- ethoxy}phenyl)-lH-pyridin-2-one 
4-[(5-chloro-2-pyridinyl)niethoxy]-l -(4- {2-[ 1 K)xido-isopropyl(me^^ 

4-(4-fluoix)ben2yloxy)- 1 -{4- {2-[ 1 -oxido-isopropyl(methyl)amino]ethoxy } - phenyl)- 1 H-pyridin-2-one 

4-[(5-chlOTo-2-pyridinyl)methoxy]- 1 - {4-[(2R)-2-( 1 -oxida<iiethylaniino)- propoxyjphenyl } - 1 H-pyridin-2-one 
20 4-[(5-chloro-2-pyridinyl)nTethoxy]-l-{4-[(2S)-2-(l<)xido-dielhyla propoxyjphenyl}- lH-pyridin-2-one 

4-[(5-chlorx)-2-pyridinyl)niethoxy]-l-(4-{[(3R)-l-oxido-l-isopropyl^^ 

4-[(5K:hlaro-2i>yridinyl)nieflioxy]-l-(4-{[(3R)-l-oxido-l-eth^ 

4-[(5K;hloro-2-pyridinyl)methoxy]-l-(4-{[(3R)-l-oxido-l-melhyl-3-py^ 

4-[(5K:hloro-2-pyridinyl)niethoxy]-l-(4-{[(2S)-l-oxido-l-isopit^ 
25 one 

4-[(5<hloit)-2^yridmyl)nieflioxy]-l-(4-{[(2S)-lK)xido-l-niethyl^^^ 

4-[(5-chloro-2-pyridinyl)methoxy]- 1 -(4- { [(2S)- 1 -oxido- 1 -ethyl-2- pyrrolidinyl]methoxy}phenyl)-l H-pyridin-2-one 
4-[(5-chlQro-2-pyridinyl)methoxy]- 1 - {4-[(2R)-2-( 1 -oxido^limethylamino)- propoxyjphenyl } - 1 H-pyridin-2-one 
4-[(5-chloro-2-pyridinyI)methoxy]-l-{4-[(2S)-2-(l<>xido-dimefl^^ 
30 4-[(5-cHoro-2-pyridinyl)methoxy]-l-{4-[(2R)-2<l-oxido-l-pyn-olid^ 
and 

4-[(5-chloro-2-pyridinyl)methoxy]- 1 - {4-[(2S)-2-{ 1 -oxido- 1 -pyrrolidinyl)- propoxyjphenyl } - 1 H-pyridin-2-one. 

Compounds of the general fonnula (I) provided by the present invention can be prepared by, for 
exanple, the following production processes or those shown in the later appearing working examples, it being 
35 understood that the production processes of the coitpounds of this invention are not limited to these reaction 
exanples. 

Production processes 1 

Through reaction of a conpound represmted by a general fonnula (II) 
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T r (II) 

X2<^NH 



[in which 

Xi and X2 are same or dififerent and each stands for optionally substituted methine or nitrogen, 
rf signifies a group represented by the following fonnula (a) or (b) 



wherein 

y , stands for single bond, -0-, -NR^- -SO- or -SO2-, 

y2 stands for optionally substituted lower allQ^lene, optionally substituted lower alkenylene or 
optionally substituted lower cycloalkylene, 

ya stands for single bond, -0-, -NR**- -S-, -SO or -SO2-, 

stands for hydrogen, optionally substituted lower alkyl or a protective group of amino or 

imino, 

Ai^ stands for optionally substituted aromatic carbocyclic group, optionally substituted 
hetooaromatic group or optionally substituted aliphatic caibocyclic group, and 
Pi stands for a protective groiq) of hydroxyl] 
or a salt thereof with a conq)ound of a general fonnula (III) 



X4^ 

X5 



X7 

[in which 

X4, X5, X6 and X7 are same or diflFerent, and each stands for optionally substituted methine or 
nitrogen, provided that three or more of X4, X5, and x? do not simultaneously stand for nitrogen, 

E| stands for a leaving groiq), (HO)2B- group or (R3)3Sn- group, wherein R3 stands for Ci - Q 

alkyl, and 

P2 stands for a protective groiq? of hydroxyl] 
or a salt thereof, a compound represented by a general formula (IV) 

T T (IV) 

" 1 o 
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jy, Xi, X2, X4, xs, Xfi, X7 and P2 have the previously givoi significations] 

can be obtained. 

The fiee hydioxyl conqx>unds or salts 4iereof which are obtained by removing the protective groiq? 
S P| fix>m the conpounds represented by die ^enal formula (IV) in wdiichi/ is a groiq>e9q)^^ 
i.e., the conpounds rqnesented by a fommila (IV-b), 

^1 T T (IV-b) 

10 [in which 

X|, X2, X4, X5, X7, Pi and P2 have the previously given significations], 
can be converted to conpounds of flie above general formula (W) in which if is expressed by the following fonnula 
(c) 

IS [in which 

Ai'', yi and yj have the previously givoi significations], 
i.e., the compounds rqnesented by a goieral fomuila (IV-c), 

Arp yz Y T (IV-c) 

II 1 o 

[in which 

Ai^j yi> Viy Xi, X2, X4, X5, X6, X7 and P2 have flie previously givm significations] 
by first converting the hydroxyl groiq^ to a leaving group, if desired, and reacting with corr9)Ounds of a ^neral 
formula (V) 



20 



25 



[in which 

J stands for hydroxyl or leaving groiq>, and 
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a/, yi and y2 have the previously given significations]. 
Tte fiee hydroxyl con^unds or salts thereof which can be obtained by removing protective group 
P2 fit>m those compounds represented by the general fonnula (IV) can be converted to the compounds represented by 
a g^eral formula (Vn) 



[in which 

jy, Xi, X2, X4, X5, X7, Zi**, Z/y If, Ri^ and R2'* have the previously given significations], 
by converting the hydroxyl group to leaving groiq) where desired, and then reacting them with the compounds 
represented by a general fonnula (VI) 



Ri^ and R2 are same or diflferent and each stands for hydrogen, optionally substituted lower alkyl, 
optionally substituted lower cycloalkyl, optionally substituted lower alkylcarbonyl, optionally substituted 
lower allQ^loxycarbonyl, or optionally substituted lower alkylsulfonyl; or Ri*" and R2^ may form an 
optionally substituted aliphatic nitrogai'<x>ntaining heterocyclic group together with the nitrogen atom to 
which they bind; 

Zi^ and may be same or different and each stands for single bond or optionally substituted 
lower all^lene, 

stands for optionally substituted methylene; and Ri**, L** and Z^ may form opticmally substituted 
aliphatic nitron-containing hetaTocyclic groiq> together with the nitrogen atom to A^ch Ri** binds] 



The fiiee hydro^q^l conpounds or salts thereof vAnch are obtained by removing protective group P2 



fix)m the confounds represented by the general formula (TV) can be converted to the conpounds represmted by a 
general formula (Vll-l) 





(VI) 



[in which 



J stands for hydroxyl or leaving group, 



or salts thereof 
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X2^N^x. ^^^^^ 

[inthefonnula, 

Xj, X2, X4, X5, X6, X7, Zi^ and have flie previously given significations] 
by converting the hydn»Q^l groiqj to leaving ffoup where desired, and flien reacting them with the conqx)imds 
represented by a general formula (VI-1) 



Zi.P Z: 



LP^^XBi (VI-1) 



[in the formula, 

J, Zi^ Z2^ and have the previously given significations] 

10 or salts thoeof 

The conpounds represented by the ^eral formula (VU- 1 ) or salts thereof can be converted to the 
compounds represented by a general formula (VE), by first converting hydro^Q^l group to leaving ffoup when d is 
hydrojtyl and where desired, and thereafter reacting them with compounds represented by a general formula (VI-2) 



15 ^1 

[in tiie formula, 
or salts tha:eof. 

20 The conpounds represented by the gpieral formula (VII) wherein Ri ^ and are same or different 

and at least one of them is hydrogen or sal ts thereof can be converted to the conpounds of the genwal fomiula (VD), 
through reaction with compounds of a general formula (VI-3) 



HN - (VI-2) 



Ri^ and R2'* have the previously given significations] 



^2" (VI-3) 



G2 

25 

[in the formula, 

R2'* has the previously given signification, and 

G2 either stands for hydroxyl or a leaving group, or may form carixmyl together with R2^ 
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or salts or anhydrides diereof. 

Where ttie compcHmds represaited by the general fonnula (VII) have a group expressed by a 
fornuda (b) as D^, i.e . , where fl« oonqx>unds are rq}resented by a gpieral fcsmula (Vll-b) 



[in the formula. 

Pi, X|, X2, X4, X5, Xfe X7, Zj^, TjI^ iJy Ri** and have the previously given significations], 
the fiee hydroxy! conpounds or salts thereof as obtained by removing the protective group P| fix>m die conpounds 



by reaction with the compounds represented by the ger^ral formula (V), after optional conversion of the hydroxyl 
group to leaving group. 

Where the compounds represented by the general formula (VIT) have a group expressed by a 
formula (a) as if, i.e., the compounds represented by the general formula (Vll-a) 



[in the formula, 

Ai^, Vu Yiy ya, Xi, X2, X4, X5, Xfi, X7, Zi**, Z2^ L**, Ri** and R2^ have the previously givai 
significations] 

can be converted to the compounds of the ^eral formula (I- 1 ) which is covered by the general formula (T) of the 
present invention 




(Vn-b) can be converted to those represented by a g^eral formula (VII-c) 




[in the formula, 

A/, yi> Yi, Xi, X2, X4, X5, X6, X7, Zi^, Z/, Ri^ and R2'* have the previously given significations] 
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N 7 (1-1) 
Ri 

[in the formula, 

Ri, R2, Xi, X2, X4, X5, Xfo X7, Yi, Y2, Y3, L, Zi, Z2, and Ar have the previously given 
significations], 

upon removing the protective groups fix)m said conpounds. 



Production process 1 as described in the above concems methods for producing the conpounds 
within the scope of the general formula (T), in which Xi and X2 are same or different and each stands for optionally 
substituted methine or nitrogen, and X3 stands for methine; i.e., the compounds represented by the above general 
formula (I-l). 

As the leaving groups rq>resented by J, Ei, Gi or G2, for example, halogen such as chlorine, 
bromine and iodine,; organic sulfonyl such as methanesulfonyl, ethanesulfonyl and benzenesulfonyl; and organic 
sulfonyloxy such as methanesulfonyloxy, trifluoromethanesulfcHiyloxy and p>-toluaiesulfonybcoy can be named. 

Where fiinctional groups which do not participate in the above reactions, such as amino, imino, 
hydro?^l, carboxyl, 0x0, carbonyl and the like are present in tfie reactants, these functional groips can be suitably 
protected with protective groups before the reactions. The protective groups can be removed after the reactions. 

Protective groups for amino and imino groups are subject to no particular limitation so long as they 
have the required function. For exanple, aralkyl such as benzyl, p-methoxybenzyl, 3,4-dimethoxybenzyl, o- 
nitrobenzyl, p-nitrobenzyl, benzhydril, trityl and the like; lower alkanoyl such as formyl, acetyl, propionyl, butyryl, 
pivaloyl and the like; benzoyl; arylalkanoyl such as phenylacetyl, phenoxyacetyl and the like; lower alkoxycarbonyl 
such as methoxycarbonyl, ethoxycarbonyl, propyloxycarbonyl, tert-butoxycarbonyl and the like; aralkyloxycarbonyl 
such as benzyloxycarbonyl, p-nitrobenzyloxycarbonyl, phenethyloxycarbonyl and the like; lower alkylsilyl such as 
trimethylsilyl, tert-butyldimethylsilyl and the like; tetrahydropyranyl; trimethylsilylethoxymethyl; lower alkylsulfonyl 
such as mefliylsulfonyl, ethylsulfonyl and the like; and arylsulfonyl such as benzenesulfonyl, toluenesulfonyl and the 
like can be named, acetyl, benzoyl, tert-butoxycarbonyl, trimethylsilyletihoxymethyl, methylsulfonyl and the like 
being particularly preferred. 

Hydroxyl^>rotective groups are subject to no particular limitation so long as they have the required 
function, exairples of which including lower all^l such as methyl, ethyl, propyl, isopropyl, tert-butyl and the like; 
lowCT alkylsilyl such as trimethylsilyl, tert-butyldimethylsilyl and the like; Iowct alkoxymethyl such as 
metfioxymethyl, 2-niethoxyethoxymethyl and the like; tetrahydropyranyl; trimethylsilylethojQTOethyl; aralkyl such as 
benzyl, p-methoxybaizyl, 2,3-dimethoxybenzyl, CHiitroboizyl, prutrobaizyl, trityl and the like; and acyl such as 
formyl, acetyl and the like. In particular, metfiyl, methoxymethyl, tetrahydropyranyl, trityl, 
trimethylsilylethoxymethyl, tert-butyldimethylsilyl and acetyl are preferred. 

Carboxyl-protective groups are subject to no particular limitation so long as they have the required 
flincticni, examples of wiiich including lower all^I such as methyl, ethyl, prcpyl, isopropyl, tert-butyl and the like; 
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lower haloalkyl such as 2^^-trichloroethyl and the like; Iowct alkenyl such as 2-propenyl; and aralkyl such as benzyl, 
p-methoxybenzyl, pritrobenzyl, ben2hydryl, trityl and the like. In particular, methyl, efliyl, tert-butyl, 2^)ropenyl, 
ben^l, i>methoxyben2yl and benzhydryl are preferred 

Qxo- and carbonyl^TTotective groups are subject to no particular limitation so long as diey have the 
required functicm, exanples of >A4iich including acetals and ketals such as ethyleneketal, tnmethyleneketal, 
dimediylketal and the like. 

The reaction of a compound of the g^eial formula (II) with a compound of the genml formula 
(m) can be normally conducted using 0.5 mol to molar excess, preferably equimolar to 5 mols excess of flie 
compound (DDT), per mol of the compound (IT) . 

The reaction is normally conducted in the absence of solvent or in an inat solvent, preferred 
examples of the inert solvent including methylene chloride, chloroform, tetrahydrofliran, dioxane, 
dimethylformamide, N-methylpyrrolidone, dimelhylsulfoxide, benzene, toluene, nitiobenzene, or mixtures of these 
solvents. 

It is preferred to cany out the reaction in the presence of base. Examples of useful base include 
amines such as triethylamine, diisopropylethylamine, pyridine, 4-dimethylaminopyridine, tetrabutylammonium 
fluoride and the like; organic bases such as sodium acetate, potassium acetate, sodium t-butoxide, potassium t- 
butoxide and the like; and inorganic bases such as sodium hydrogencarbonate, sodium carbonate, potassium 
carbonate, cesium carbonate, sodium hydroxide, potassium hydroxide, potassium phosphate and the like. 

Use rate ofthe base can normally be equimolar to molar excess, preferably 1 -5 mols, per mol of 
the compound of the general formula (11). 

It is also prefened to cany out the reaction in the presence of a metal corrpound selected fiom 
copper conqx)unds and palladium compounds, exanples of such metal compounds including copper compounds, 
e.g., copper (0), cq>per (I) chloride, copper (II) chloride, copper (f) bromide, copper (0) bromide, cq>per (I) iodide, 
copper (D) iodide, copper (T) oxide, copper (D) oxide, copper (U) acetate, copper (D) acetyl acetonate and the like; and 
palladium confounds, e.g., palladium acetate, dipalladium tris (dibenzylideneacetone) and the like. 

Use rate of flie metal compound can normally be 0.0 1 mol to molar excess, preferably 0.05 — 5 
mols, per mol of the conpound of the general fomiula (II). 

When a palladium conpound is used, the reaction is preferably carried out in the concunent 
presence of organophosphorus compound and as the organophosphorus compound, for example, tri-t- 
butylphosphine, triphenylphosphine, diphenylphosphinofearocene, 2,2'-bisdiphenylphosphino)-I,l binaphthyl and 
the like can be used 

Use rate of the organophosphorus corr^und can normally be equimolar to molar excess, 
preferably 1 -3 mols, per mol of the palladium conpound used in the reaction. 

The suitable reaction temperature normally ranges 0° — 300®C, preferably 20^ - 200°C, and the 
reaction time can normally ranges 5 minutes to 14 days, preferably fix)m about 2 hours to 7 days. 

After termination of the reaction, customary procedures can be applied to give crude product of a 
compound of flie ^eral formula (IV). Thus obtained confound of the general fonnula (IV) can be used in 
subsequent reactions afto- accepted purification or without purification. 



BY0039 



54 



The reaction of a free hydroxyl conpound or a salt thereof which is obtained by removing 
protective group Pi from a compound of the general fomiula (IV-b), or flie same compound in which the hydroxyl 
group is converted to a leaving group, wifli a compound of the general formula (V) can normally be earned out, using 

0. 5 mol - molar excess, preferably 0.5 - 2 mols of the compound (V), per mol of the free hydroxyl conpound 

5 obtained by removing a protective group P i from a compound of the general formula (IV-b) or a salt thereof or ttie 
same con:9X)und in which flie hydroxyl ffoup is converted to a leaving group . 

The reaction is normally carried out in the absence of a solvent or in an inert solvent, prefaied 
examples of the inert solvent including methylene chloride, chloroform, dichIoax>ediai^, carbon tetrachloride, n- 
heptane, n-hexane, benzene, toluene, ^Q^lene, diethyl eflier, tetrahydrofiiran, 1 ,4-dioxane, ethylme glycol, dimethyl 
10 efliCT, methyl acetate, efliyl acetate, NJ^-dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide or mixed 
solvents of the ftniegoing. 

Suitable reaction tenperature normally ranges -20°C - 200°C, preferably 0° - lOOX, and the 
reaction time can normally be 5 minutes- 14 days, preferably from about 30 minutes to 2 days. 

Where both of the free hydroxyl corrpound obtained by removing the protective groip Pi from a 
15 conpound of the general formula (IV-b) or a salt thereof or the same conpound in which the hydroxyl group is 

converted to a leaving groip, and the conpound of the general fomiula (V) contain free hydroxyl groips, the reaction 
is preferably carried out by Mitsunobu Reaction using as a condensing agent, for exanple, azo compound such as 
diall^lazodicarboxylate, l,r-(azodicarbonyl)diamide and flie like; or organophosphorus conpound such as triaryl 
phosphine, trialkylposphine and the like. As the azo conpound, for example, dimethylazodicarboxylate, 
20 diethylazodicarboxylate, diisopropylazodicarbo>Q^late, di-t-butylazodicarboxylate, dibenzylazodicaboxylate, 

1, r-(azodicarbonyl)bis(dimethylamide), l,r-(azodicarbonyl)dipipaidide, l,r-(£^zodicarbonyl)dimorpholideandthe 
like can be used, and as the organophosphorus conpound, ftir exanple, triphenylphosphine, tritolylphosphine, 
triethylphosphine, tributylphosphine, trioctylphosphine and the like can be used. 

Use rate of the azo compound or organophosphorus compound can normally be equimolar to a 
25 molar excess, preferably 1 - lOinols, per inolofthe free hydroxy! corrpound obtained by rerrioving the protective 
groipPi from a coirpoundoftiie general formula (IV-b) or a salt thereof 

Where either of the free hydroxyl conpound obtained by removing the protective group Pi from a 
conpound of the general formula (IV-b), or a salt thereof or the same conpound in which the hydroxyl group is 
converted to a leaving group; and the compound of the general formula (V) is a free hydroxyl conpound and the 
30 other has a leaving groip, the reaction is preferably carried out in the presence of a base. Exanples of useful base 
include amines such as trietylamine, diisopropylethylamine, pyridine, 4-dimethylaminopyridine, 
tetrabutylammonium fluoride and the like; organic bases such as sodium acetate, potassium acetate, sodium t- 
butoxide, potassium t-butoxide and the like; and inorganic bases such as lithium metal, sodium metal, potassium 
metal, lithium hydride, sodium hydride, potassium hydride, sodium hydrogencarbonate, sodium carbonate, potassium 
35 carbonate, cesium carbonate, sodium hydroxide, potassium hydroxide, potassium phosphate and the like. 

Use rate of the base can normally be 0.5 mol to molar excess, preferably 1 - 1 .5 mols, pa- mol of 
the free hydroxyl conpound obtained by removing a protective groip P i from a corrpound of the ^eral formula 
(IV-b) or a salt thereof or the same conpound in \s4iich the hydroxyl group is converted to a leaving group. 
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After tennination of tfie reaction, customaiy processing can be conducted to provide cnideprociuct 
of a conpound represented by the general formula (IV-a). 

The reaction of a fiee hydroxy 1 conpound obtained by removing the protective group P2 fiom a 
conpound of flie gaieral formula (IV) or a salt fliaeof or the same confx>und in which the hy droxyl group is 
S converted to a leaving groiq>, with a conqxHind of the gqiexal formula (VT) or (VI- 1 ) can be carried out unda- the 
conditions similar to fliose of tiie previously described reaction between a free hydroxyl corrqx>und vMch is obtained 
by removing the protective groiq> P 1 from a conrqx>und of the general formula (IV-b) or a salt thereof or the same 
corrqx)und in which flie hydroxyl ffoup is convarted to a leaving group, with a compound of the gsneacsl formula (V), 
to provide a crude product of the conesponding con^und of the general formula (VII). 
1 0 The reaction of a conpound of the gsnml fomiula (VII- 1 ) or a salt thereof or, when the 

coTrqx)und's Gj is hydroxyl, the same compound in which the hydroxyl is converted to a leaving group where 
desired, with a compound of the general formula (VI-2) can normally be conducted using 0.5 mol to molar excess, 
preferably 0.5 - 5 mols of the compound of the general formula (VI-2) per mol of the compound of the general 
formula (VH-I) or a salt thereof or the compound whose Gj is hydroxyl group which may have been converted to a 
15 leaving group. 

The reaction is normally carried out in the absence of a solvent or in an inert solvent, preferred 
exanples of the inert solvent including water, methanol, ethanol, n-propanol, methylene chloride, chloroform, 
dichloroethane, carbon tetrachloride, n-heptane, n-hexane, boizene, toluene, xylene, diethyl ether, tetrahydrofuran, 
1,4-dioxane, ethylene glycol, dimethyl ether, methyl acetate, ethyl acetate, acetonitrile, NJ^-dimethylformamide, N- 

20 methylpyrrolidone, dimefliylsulfoxide or mixed solvents of the foregoing. 

Suitable reaction temperature normally ranges -20® - 200*^C, preferably 0*^-1 OO^C, and the 
reaction time can normally be 5 minutes - 1 4 days, preferably from about 30 minutes to 2 days . 

Where the conpound of the general formula (VII-l) in which Gi is hydroxyl and the hydroxyl has 
been converted to a leaving groiip, or a salt thereof, is iised, the reaction can be cani 

25 ofabase. As die base, for exainple,inoi:g9tiic bases such as Uthium metal, sodiiiminetal,^ 

hydride, sodium hydride, potassium hydride, sodium hydrogencaibonate, sodium carbonate, potassium carbonate, 
cesium carbonate, sodium hydroxide, potassium hydroxide, potassium phosphate and the like can be used 

The use rate of the base can normally be 0 . 5 mol to a molar excess, preferably 1-2 mols» per mol 
of the cornx)und of the general formula (VII-l) or a salt thereof 

30 Where the conpound of the general formula (VQ-l) or a salt thereof or the same coirp^und whose 

Gi is hydroxyl group which may have been converted to a leaving group if desired, contains carbonyl group, the 
reaction can be conducted in the presence of a reducing agent. As the reducing agent, for example, lithium 
borohydride, sodium borohydride, potassium borohydride, cesium borohydride, tetramethylammonium borohydride, 
tetraethylammonium borohydride, tetia-n-butylammonium borohydride, sodium cyanoborohydride, tetrani- 

35 butylammonium cyanoborohydride, sodium triacetoxyborohydride, tetramethylammonium triacetoxyborohydride, 
borane-<limethylsulfide oorn>lex, borane-pyridine conplex, borane-tetiahydrofiiran complex, borane-N J^I- 
diethy laniline complex and the like can be used 
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The use rate of the reducing agent can normaUy rangq 0.5 mol - a molar excess, preferably 1-10 
mols, per mol of the compound of the general fomiula (VII-l) or a salt thereof or the compound whose G| is hydroxyl 
v/hich may have been converted to a leaving group where desired. 

The above reaction can also be conducted in the presence or absence of an acid. Astheacid,for 
5 exanrple, protonic acids such as acetic acid, trifluoroacetic acid, citric acid, methanesulfonic acid, toluenesulfonic acid, 
hydrochloric acid, hydrobromic acid, sulfuric acid and the like; and Lewis acids such as zinc dichloride, zinc 
dibromide, zinc diiodide, titanium tetrachloride, tetraisopropoxytitanium, tetraHi-butylammonium chloride and the 
like can be used 

The use rate ofthe add can norrnally range 0.5 mol- a niolar excess, preferably 1 - 10mols,per 
10 mol ofthe compound of the general formula (VII-1) or a S£dt thereof or the cotT9x>und whose Gi is hydroxyl v^4iich 
may have been converted to a leaving groiq> if desired. 

Where the conpound of the general formula (VII-l) or a salt thereof contains hydroxyl, flie 
reaction is preferably conducted, for example, by Mitsunobu Reaction using as a condensing agent, azo compound 
such as dialkylazodicarboxylate, 1 ,r-(azodicaibQnyl)diamide and the like; or organophosphorus corrqx)und such as 
1 5 triarylphosphine, trialkylposphine and the like. As the azo conpound, for example, dimethylazodicarboxylate, 
diethylazodicarboxylate, diisopropylazodicarboxylate, di-t-butylazodicarboxylate, dibenzylazodicaboxylate, 
l,r-(a2odicarbonyl)bis(dimethylamide), l,r-(3zodicarbonyl)dipiperidide, l,r-(a2odicarbonyl)dimorpholideandthe 
like can be used, and as the org3nophosphorus conpound, for example, triphenylphosphine, tritolylphosphine, 
triethylphosphine, tributylphosphine, trioctylphosphine and the like can be used. 
20 Use rate of the azo compound or organophosphorus compound can normally be equimolar to a 

molar ©ccess, preferably 1 - 10 mols, per niol of the cornpound of the general formula (VII-l) or a salt thereof. 

After termination of the reaction, customary processing can be conducted to provide cmde product 
of a compound of the general formula (VII) . 

The reaction of a conpound of the general formula (VII) in which R| ^ and R2'* are same or different 
25 and at least one of them is hydrogen, or a salt thereof, with a conrqx)und of the general formula (VI-3) or a salt thoieof, 
can normally be conducted by using 0.5 mol - a molar excess, preferably 0.5 mol — 5 mols, of the conpound of the 
general formula (VI-3), per mol of the compound ofthe general fonnula (VU) in which Rj^ and R2^ are same or 
different and at least one of them is hydrogen, or a salt thereof 

The reaction is normally carried out in the absence of a solvent or in an inert solvent, preferred 
30 exarrples of the inert solvent including water, methanol, ethanol, n-propanol, mefliylene chloride, chloroform, 

dichloroethane, carbon tetrachloride, n-heptane, n-hexane, benzene, toluene, xylene, diethyl ether, tetnahydrofiiran, 
1 ,4-dioxane, ethylene glycol, dimethyl ether, methyl acetate, ethyl acetate, acetonitrile, N J^-dimethylfi>rmamide, N- 
methylpyrrolidone, dimethylsulfoxide or mixed solvents of the foregoing. 

Suitable reaction temperature normally ranges -20'' - preferably 0*" - lOOX, and the 

35 reaction time can normally be 5 minutes- 14 days, preferably fix)m about 30 minutes to 2 days. 

Where the compound of the general fonnula (VI-3) has a leaving group, the reaction can be carried 
out in die presence or absence of a base. As the base, for example, inorganic bases such as lithium metal, sodium 
metal, potassium metal, lidiium hydride, sodium hydride, potassium hydride, sodium hydrp^caihonate, sodium 



• 
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carbonate, potassium caibonate, cesium carbonate, sodium hydroxide, f)Otassium hydroxide, potassium phosphate 
and the like can be used. 

The use rate ofthe base can noonaDy be O.Srnol to a molar excess, preferably 1 -2mols,permol 
of the conpound of the general fomiula (VI^ in vAiich Rj ^ and Rz** are same or different and at least one of them is 
5 hydrogqi, or a salt thereof 

Where the conpound of the gaiaal formula (VI-3) contains caibonyl group, the reaction can be 
carried out in the presence of a reducing ag^t As the reducing ag^t, for exanple, lithium borohydride, sodium 
borohydride, potassium borohydride, cesium borohydride, tetramethylammonium bOTohydride, tetraethylammonium 
borohydride, tetmni-butylammonium borohydride, sodium cyanoborohydride, tetra-n-butylammonium 
10 cyanoborohydride, sodium thaceto?Q^borohydride, tetramefliylammonium tnacetoxyborohydride, borane- 

dimethylsulfide conplex, borane-pyridine conplex, borane-tetrahydrofuran complex, bQrane-N,N-diethylaniline 
complex and the like can be used. 

The use rate of the reducing agpnt can normally range 0.5 mol - a molar excess, preferably 1-10 
mols, per mol of the conpound of the general formula(VII) in which Ri^ and R2^ are same or diflFerent and at least one 
15 ofthem is hydrogen, or a salt thereof 

The above reaction can also be conducted in the presence or absence of an acid. As the acid, for example, 
protonic acids such as acetic acid, trifluoroacetic acid, citric acid, methanesulfonic acid, toluenesulfonic acid, 
hydrochloric acid, hydrohromic acid, sulfinic acid and the like; and Lewis acids such as zinc dichloride, zinc 
dibromide, zinc diiodide, titanium tetrachloride, tetraisopropoxytitanium, tetra-n-butylammonium chlcnide and flie 
20 like can be used 

The use rate ofthe add can nonrially range 0.5 mol -a molar excess, preferably 1 - 10mols,per 
mol of the compound of the general formula (VII) in vMch Ri ^ and R2** are same or different and at least one of them 
is hydrogen, or a salt fliereof 

Where the compound of the general formula (VI-3) or a salt thereof contains hydrojQ^l, the reacticm 
25 is pieferably canied out by Mitsunobu Reaction using as a condensing agent, for example, azo conpound such as 
dialkylazodicarboxylate, 1 , 1 '-(azodicaibonyl)diamide and the like; or organophosphorus conpound such as 
triarylphosphine, triall^lposphine and the like. As the azo compound, for example, dimethylazodicaiboxylate, 
diethylazodicarboxylate, diisopropylazodicarboxylate, di-t-butylazodicarboxylate, dibenzylazodicaboxylate, 
l,r-(azodicarbonyl)bis(dimethylamide), l,r-(a2odicarbonyl)dipiperidide, l,r-(azodicarbQnyl)dimorpholideandthe 
30 like can be used, and as the organophosphorus conpound, for exarrple, triphenylphosphine, tritolylphosphine, 
triethylphosphine, tributylphosphine, trioctylphosphine and the like can be used. 

Use rate of the azo conpound or organophosphoms conpound can normally be equimolar to a 
molar excess, preferably 1-10 mols, per mol of the conpound of the general fomiula (VI-3) or a salt thereof 

Where l/ of a conpound of the general formula (VII) is a group represented by the formula (b), 
35 i.e., where the compound is covered by the general fomiula (Vll-b), the reaction of the free hydroxyl conpound as 
obtained by removing the protective group Pi or salt thereof or the same conpound in which the hydroxyl group is 
converted to a leaving groip, with a conpound of the general fomiula (V) can be carried out under the conditions 
similar to those of the previously described reaction between a free hydroxyl conpound vAnch is obtained by 
removing tiie protective group Pi from a conpound of the general formula (IV -b) or a salt thereof or the same 
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conqx)und in which flie hydroxyl group is convertBd to a leaving group, with a conpound of the gpieral farmula (V), 
to provide conpound of the g^eral fbimula (VII-c). 

Where l/ of a compound of the ^eral fonnula (VII) is a group represoited by the fonnula (a), i .e. , where 
the conpound is covered by the general formula (VII-^X the corrpound can be optionally purified by customarily 
practiced means and then subj ected to reactions for removing protective groiq)s of amino, hydroxyl, carboxyl, oxo 
and caibonyl groips in suitable combination, to provide the corresponding compound of the gpietal formula (I-l). 

Means for removing protective groiq>s difiTo:' dq)aiding on kind of the protective groups and 
stability of individual compomds represented by the ^eral formula |1-1]. Forexanple, the removal is conducted 
following tiiose methods descn*bed in literature [c£ Protective Groups in Organic Synthesis, T. W. Greene, John 
Wiley & Sons (1981)] or those analo^us thereto, by solvolysis using acid or base, i.e., a method of having, for 
exanple, fiom 0.01 mol to a large molar excess of acid, preferably trifluoroacetic acid, formic acid, hydrochloric acid 
or the like; or fixim equimolar to a large molar excess of base, preferably potassium hydroxide, calcium hydroxide or 
the like, act on the object connpound; chemical reduction using hydrogenated metal conplex or by catalytic reduction 
using palladium-carbon catalyst or Raney nickel catalyst. 

Production process 2 

A con:qx)und of a general formula (XHI) 




(xni) 



[in the formula, 

Ar^, X4, xs, X6, X7, yi, y2, 7.\ and TjI have the previously given significations] 

can be prepared through the steps of reacting a conqx)und of a general formula (VHI) 




(VIII) 



[in die formula, 

X4, X5, X6, X7 and P2 have the pireviously given significations] 
or a sal t thoeof with mucobromic acid to form a compound of a g^oal formula (IX) 
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[in die finmula, 

X4, X5, X7 and P2 have the previously given significations]; 
then converting it to a con^und of a ^neral fonnula (X) 



Br 




(X) 



[in the fonnula, 

X4, X5, x^ X7 and P2 have the previously given significations] 
by intramolecular cyclizing reaction; reacting the same wifli conpound of the gqneral formula (V-a) 



[in the formula, 

Ar^, y 1 and y2 have the previously given significations] 
or a salt thereof to convat it to a cortpound of the general fonnula (XI) 



Br 




(XI) 



[in the formula, 

Ar^, X4, X5, x^, X7, yi, y2 and P2 have the previously given significations]; 
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then reducingly removing the bromine atom flierefixwn to convert it to a compound of a general fomiula QUI) 



[in die formula, 

5 Ai^, X4, X5, X6, X7, yi, y2 and P2 have the previously givoi significations]; 

removing the protective group P2; and reacting flie resulting fiiee hydroxy! compound or a salt thereof, after optionally 
converting the hydroxy! group to a leaving group, with a conpound of the general formula (VI) or a salt thereof 

Said free hydroxy! conpound or the salt thereof as obtained by removing the protective group P2 
from the conpound of flie general formula (XH) can be converted to the comesponding compound of a general 
10 formula pon-l) 



ArP y2 




(xin-1) 

[in the 



formula. 



X4, X5, X6, X7, yi, y2, Ar^, d, Zi^ and have flie previously given significations], 
dirough the steps of optionally converting the hydroxy! group to a leaving group, and then reacting it with a 
1 S conpound of the general formula (VI-1) or a salt thereof 

A compound of the general formula QGR- 1 ) or a salt thereof can be converted to the corresponding 
conpound of the general formula (XHT), through the steps of optionally converting hydroxy! group to a leaving group 
whai G| is hydroxyl, and then reacting it with a conpound of the general formula (VI-2) or a salt thereof 

A conpound of the general formula (XHT) in which Ri** and R2^ are same or different and at least 
20 one of them is hydrogen, or a salt thereof, can be converted to a conpound of the general formula pODQ) in which Ri** 
and R2** are same or different and at least one of them is not hydrogen, through reaction with a conpound of the 
general formula (VI-3) or a salt or an acid anhydride thereof 

By removing protective groips fiiom conpounds of the general formula (Xm), compounds 
represented by a general formula (1-2) 

25 
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(1-2) 



[in the formula, 

Ar, X4, X5, Xfe X7, Yi, Y2, Ri, R2, L, Zi, and Z2 have the previously givai significations] 
belonging to the given general formula of the present invention can be prepared 
5 Production process 2 as described in the above is a prcx^ss for preparing, among the compounds of 

the general formula (T), those in which both Xi and X2 are unsubstituted methine, X3 is nitrogen and Y3 is oxygen, i.e., 
the corrqwunds of above formula (1-2). 

The reaction of mucobromic acid with a compound of the general formula (VID) can normally be 
conducted using 0.5 mol - a molar excess, preferably equimolar to 10 mols, of the compound of the general formula 
1 0 (Vni), per mol of mucobromic acid. 

The reaction is normally carried out in solvent, exanples of preferred solvent being water, 
meflianol, ethanol, propanol, butanol, pentanol, 1 ,4-dioxane, diinet}K>xyethane, dimethylformamide, N- 
methylpyrrolidone, dimethylsulfoxide, benzene, toluene, xylene and mixed solvents of the foregoing. 

TTie above reaction can also be carried out in the presence or absence of base or acid, examples of 
IS the base including organic bases such as triethylamine, diisopropylethylamine, pyridine, 4-dimethylaminopyridine 
and the like or inorganic bases such as sodium hydrogencarbonate, sodium carbonate, potassium carbonate, cesium 
carbonate, sodium hydroxide, potassium hydroxide and the like; and exarrples of the acid including protonic acids 
such as acetic acid, trifluoroacetic acid, methanesulfonic acid, toluenesulfonic acid, hydrochloric acid, hydrobromic 
acid, sulfuric acid, phosphoric acid and the like and Lewis acids such as zinc dichloride, titanium tetrachloride, 
20 scandium trifluoromethanesulfonate, ytterbium trifluoromethanesulfonate, lanthanum triflucromethanesulfonate and 
the like. 

The use rate ofthe base or acid can normally be 0.01 mol -a molar excess, preferably 0.1 -Smols, 
per mol of mucobromic acid. 

Suitable reaction tenperature normally ranges 0"^ - 300*^C, preferably 20*^ - 200°C, and the 
25 reaction time can normally be 5 minutes - 7 days, preferably 30 minutes - about 24 hours. 

After termination of the reaction, the reaction product is given customary post-treatment to provide 
a cmde product of the conpound of the general formula (DC), which is useful for subsequent reaction with or wifliout 
intervening purification. 

The intramolecular ring-closing reaction of a corTqx)und of the general formula (DC) is normally 
30 canied out in solvent, examples of preferred solvent being water, methanol, ethanol, propanol, butanol, pentanol 1 ,4- 
dioxane, dimetiioxyethane, dimethylfcsmamide, Nnnethylpyrrolidone, dimethylsulfoxide, benzsene, tohiene, xylene 
and mixed solvents of the foregoing. 
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It is preferred to conduct the reaction in the presence of an acid, examples of the acid including 
protonic adds such as acetic acid, trifluoroacetic acid, methar^sulfonic acid, toluenesulfonic add, hydrochloric add, 
hydrohromic acid, sulfuric acid, phosphoric acid and the like and Lewis adds such as zinc dichloride, titanium 
tetrachloride, scandium trifluoromethanesulfonate, ytterbium trifluoromethanesulfonate, lanthanum 
S trifluoromelhanesulfonate and die lite. 

The use rate ofthe add can normally be 0.01 mol- a molar excess, per moloftheconqx>und of the 
genoial formula (DQ. 

Suitable reaction ten5)erature normaUy ran^ 0** - 300°C, preferably 20** - 200°C, and the 
reacticm time can normally be 5 minutes - 7 days, preferably 30 minutes — about 24 hours. 
10 After termination ofthe reactim, the reaction product is given customaiy post-treatment to provide 

a cmde product of the conpound of the gsn&cdi formula PQ, which is useful for subsequent reaction with or witiiout 
intervening purification. 

The reaction of a corrpound of the general formula (X) with a compound ofthe general formula 
(V -a) can be carried out under the conditions similar to those used for the reaction of fi^ee hydroxyl compound 

15 resulting fiom removing protective group Pi fi-om a compound of the general formula (IV-b) or a salt thereof or the 
same compound in which the hydroxyl is converted to a leaving groiq^, with a compound of the general formula (V), 
wherein either of the fiiee hydroxyl conpound as obtained by removing the protective group Pj from the compound of 
tiie general formula (IV-b) or a salt thereof or tiie same compound in which the hydroxyl is converted to a leaving 
group, or the conpound ofthe general formula (V) is free hydroxyl compound and the other has a leaving ffoup, to 

20 provide a cnide product within a scope ofthe general formula (XO. Thus obtained compound of the general formula 
PO) can be used for the subsequent reaction with or without intervening purification. 

The reaction of a free hydroxyl conrpound obtained by removing the protective group P2 from a compound 
of the general fonnula (XT) or a salt thereof or the same compound in which the hydroxyl group is converted to a 
leaving groip, with a conpound of the general fomiula (VT) can be carried out under the conditions similar to those of 

25 flie previously described reaction between a free hydroxyl compound ^ch is obtained by removing the protective 
groip P 1 from a conpound of the g^a:Hl formula (IV-b) or a salt thereof or the same compound in which the 
hydroxyl group is converted to a leaving groip, with a compound of the general frnmula (V), to provide a conpound 
of the general formula (XHT). 

The reaction of a fiiee hydroxyl conpound obtained by removing the protective group P2 frxim a coirpound 

30 of the general formula (IV) or a salt thereof or the same compound in which the hydroxyl group is converted to a 

leaving groip, with a compound of the goieral formula (VI-1) or a salt thereof can be carried out under the conditions 
similar to those of the previously described reaction between a free hydroxyl compound which is obtained by 
removing the protective group Pi from a corrpound of the general fonnula (IV-b)orasaltthereoforthesame 
compound in which the hydroxyl group is converted to a leaving group, with a corrpound of the general formula (V), 

35 to provide a crude product of the corresponding compound of the general formula (XIlI-1). 

The reaction of a compound of the ^eral fonnula (XIII- 1 ) or a salt thawf or, v/hen the 
compound's G| hydroxyl, the same conpound in which the hydroxyl is converted to a leaving group where desired, 
with a compound of the general formula (VI-2) or a salt thereof can be carried out under tiie conditions similar to 
those of the previously described reaction between a compound of the ffsnml formula (VII- 1 ) or a salt thereof or. 
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when the compound's Gi is hydroxyl, the same confound in which the hydroxy is converted to a leaving group 
where desired, with a compound of the general fonnula (VI-2), to provide a cnide product of the corresponding 
compound of the general fi>rmula (XHI). 

The reaction of a compound of fiie ^oal formula QGU) in vMch Ri^ and R2 are same or 
diffa:ent and at least one of them is hydrog^ or a salt thoieo^ with a compound of the goieral fcmnula (VI-S) or a 
salt or acid anhydride thereof can be carried out under die conditions similar to those of the reaction of a conpound of 
the ^eral formula (VII) in vAnch Ri ^ and R2^ are same or different and at least one of them is hydrogpi, with a 
confound of the ^leral formula (VI-3) or a salt or acid anhydride thereof, to provide a conpound of the goieiBl 
formula (Xm) in which Ri ^ and R2'* are same or diffaient and at least one of them is not hydrog^. 

The compounds of die gsnerdl formula QdS) are subjected to customary post-treatment with or 
without preceding purification or, when the reaction product contains protective groups, after removal of the 
protective groiq>s and when the product contains no protective group, with no intervening treatment, to provide the 
corresponding compounds of the general formula (1-2). 

Removal of protective groins and post-treatments can be conducted following the methods as 
described in the ejq^lanation of the Production process 1 . 

Thus obtained conpounds of the general formula (I-l) or (1-2) can be easily isolated and purified 
by ordinary separation means, for example, solvent extraction, recrystallization, column chromatography, preparative 
thin layer chromatography and the like. 

These compounds can be converted to pharmaceutically acceptable salts or esters according to 
accepted practice. Conversely, conversion of such salts or esters to fiee compounds can be done accordingly to 
accepted practice. 

bi the Production processes 1 and 2, mucobromic acid and corrq30unds of the general formulae (IT), 
(CO), (IV), (V), (VO, (VI-1), (VI-2), (VI-3), (Vn), (Vni), (DQ, (X), (XI), (Xn) and (Xnr) wWch are used as the starting 
mataials are either commercially available or can be prepared by adequately combining methods known pCT se or 
those analogous thereto or those described in the later appeeanxig Exanples vAim necessary. 

Salts of confounds of the general fOTmulae (II), (ET), (IV), (V), (VI), (VI-1), (VI-2), (VI-3), (VIT), 
(Vm), (EX), (X), (XT), (Xn) and (XHT) are subject to no particular limitation so long as they do not adversely afifect tiie 
reactions. As exanr5)les of the salts, where the conpounds have, for example, carboxyl groups, base addition salts at 
the carboxyl groups; or where flie compounds have amino or basic heterocyclic groups, acid addition salts at the 
amino or basic hetenx^yclic groups can be named 

As such base addition salts, for example, alkali metal salt such as sodium salt, potassium salt and 
the like; alkaline earth metal salt such as calcium salt, magnesium salt and the like; ammonium salt; and organic 
amine salts such as trimethylamine salt, triethylamine salt, dicyclohexylamine salt, ethanolamine salt, diethanolamine 
salt, triethanolamine salt, procaine salt, N,N'-dibenzylethylenediamine salt and the like can be named As the acid 
addition salts, for exanple, inorganic acid salts such as hydrcx:hloride, sulfate, nitrate, phosphate, perchlorate and the 
like; organic acid salts such as maleate, fiimarate, tartaiate, citrate, ascoibate, trifluoroacetate and the like; and 
sulfonates such as methanesulfonate, isethionate, benzenesulfonate, p4oluenesulfonate and the like can be named 

Activities of those compounds represented by the general fonnula (I) of the present invoition as 
MCH receptor antagonists are verified, for example, by the following pharmacological test examples. 
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Pharmacological Test Exanqile 1 
flVICH binding inhibition test) 

A human MCH-IR encoding cDNA sequence [FEES Letters, Vol. 398, p253 (1996); Biochimica 
et Biophisica Acta, Vol. 1401,p216(l 998)] was cloned to plasmid vector pEF/myc/cyto (Invilro^n Corporation). 
The obtained e?q3ression vector was transfected to a host cell CHOK 1 (American Type Culture Collection) using 
Lipofectamine Plus Reagqnt (Life Technology &ic.) to provide MCH-IR expression cells. 

Membrane samples prepared from the MCH-IR e7q>ression cells were incubated with each test 
compound and 50 pM of ['^MCH (MEN Co.), in an assay buffer (50mM Tris buffer comprising lOmM 
magnesium chloride, 2mM ethylenediamine tetraacetate, 0.01% badttBcin and 02% bovine serum albumin; pH 7.4) 
at 25X for an hour, followed by filtration through Glass Filter GF/C (Wattman Co.). After washing flie glass filter 
with SOmM Tris buffer (pH7.4) comprising 1 OmM magnesium chloride, 2mM ethylenediamine tetraacetate and 
0,04% Tween-20, radiative activity on the glass filter was measured. Non-specific binding was measured in the 
presence of 1 \jM human MCH and 50% inhibition concentration (IC50 value) of each test conpound to specific 
MCH binding was determined. The results were as shown in Table 2. 
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TART F 2 


Test Oorrmoimd 




Examole 1 


95 


ExamDle 2 


44 


Hxarrmle 5 


1 8 


ExamDle 12 


5 8 


Kxairmle 1 5^ 


4 

•T.J 


Example 19 


5.1 


Example 21 


2.9 


Example 23 


5.2 


Example 28 


4.9 
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Kxamnle '^0 


48 
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Examnle 86 
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Examnle 92 


88 
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54 
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•^wJi/VlAA A ALii^ A W A. X^T 


5.4 


Exanple 115 


5.5 


Exanple 124 


6.8 


Exanrple 133 


4.7 


Example 134 


8.6 



As above, compound of the present invention potently inhibited binding of MCH to MCH-IR and 
acted as MCH-IR antagonist 
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Pharmacological Test Example 2 
(Brain/cerehrospinal fluid migration test) 

A test compound was orally or intravenously administered to SD male rats (7 to 1 0 weeks-agq, 200 
to 400 g). Under anesthesia with edier for a predetermined period of time, from each of die rats whole blood was 
S coUected from its abdomirial aorta using a heparin-processed fringe. Thereafter the brain sidn was cut open and a 
30G needle for dental use was pierced between the ca:vical vertebrae and inserted into the subarachnoid cavity. 
Through the tube comiected with the dental 30G needle, SO— 100 of the cercl^^ 1- 
mL syringe, and then the brain was taken out Each blood sanple was centrifijg^(4^Q 6,000 rpm, 10 minutes) and 
the resulting plasma was stirred with three-fold the amount thereof of ethanol (including an internal standard 

10 substance). The brain sample was added widi2niLofwata' and honiDgqriized, a part of which was 

with three-fold the amount thereof of ethanol (including an internal standard substance). The cerebrospinal fluid was 
stirred with three-fold the amount thereof of edianol (including an internal standard substance). Those sanples were 
allowed to stand for 20 minutes at -20°C, and then centrifuged (4°C, 1 2,000 g, 1 0 minutes). The supernatant was 
analyzed through LC/MS/MS, and the concentration levels of the test compound in the plasma, in the brain and in the 

1 5 cerebrospinal fluid were quantified according to a relative calibration curve method. 

In consequence, after 2 hours of oral administration (10 mg/kg), the brain concentration of the 
compound of Exanq^le 1 was 2.33 nmol/g, its cerebrospinal fluid concentration was 0.046 pM and its plasma 
concentration was 025 yM. 

20 Pharmacological Test Example 3 
(Bitemal kenetics test) 

A test compound was orally or intravenously administered to SD male rats (7 to 1 0 weeks-age, 200 
to 400 g) which had fested overnight, and within a predetermined period of time, about 100 }iL of the blood per rat 
was collected via the tail vein, using a heparinized capillary. The blood was coitrifliged (4®C, 6,000 rpm, 10 minutes) 

25 to provide plasma. To the plasma fhree-fold the amount thereof of ethanol (including an intmial standard substance) 
was added and stirred, followed by standing at -20°C for 20 minutes and flien centriftigp (4®C, 10,000 rpm, 1 0 
minutes). The supernatant was analyzed through LC/MS/MS, and the plasma concentration of the test compound 
was quantified according to a relative caUhration curve method. In consequence, the compound of Example 29 
showed a bioavailability of 79% and the half-value period in blood of 3.9 hours. 

30 As above, compounds of the present invention potently inhibited binding of MCH to MCH-IR and 

acted as MCH-1 R antagonist 

Therefore, compounds of the present invention are usefijl as preventing, treating or therapeutic 
agents for various diseases associated with MCH, such as metabolic disorders represented by obesity, diabetes, 
hormone disorder, hyperlipidemia, gout, fatty liver and the like; cardiovascular disorders represented by stenocardia, 

35 acute or congestive heart failure, myocardial infarction, coronary atherosclerosis, hypertension, renal diseases and 
electrolyte abnormality; central nervous system or peripheral nervous system disorda:s represented by bulimia, 
emotional disturbance, dq}ression, anxiety, epilepsy, delirium, dementia, schizophaienia, attention-^ieficit 
hypaBctivity disorder, memory impairment, sleep disorders, cognitive failure, dyskinesia, paresthesias, smell 
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disorders^ morphine tolerance, drug dependence and alcoholism; reproductive disorders represented by infertility, 
preterm labor and sexual dysfunction; digestive disorders; respiratory disorders; and cancer or pigmentation. 

Those compounds of the present invention can be administered orally or parenterally, and when 
formulated into preparation forms adapted for administration, can provide preventing, treating or therapeutic ag^ts 
5 for diseases as named in the above. 

Li the occasions of actual clinical use of the compounds of the present invention, they can be 
normaUy formulated into various forms of prq>aration witfi addition of pharmaceutically accq)table adjuvants 
according to the mode ofadministration, and thereafter adnfunistered As adjuvants in such occasions, various 
additives heretofcne known in the field of medical prq)arations can be used, specific examples of which include 

10 gelatine, lactose, sucrose, titanium dioxide, starch, crystallire cellulose, hydroxypropylmethyl cellulose, 

carboxymethyl cellulose, com starch, microcrystalline wax, white petrolatum, magnesium metasilicate aluminate, 
anhydrous calcium phosphate, citric acid, trisodium citrate, hydroxypropyl cellulose, sorbitol, sorbitan fetty acid ester, 
polysorbate, sucrose fatty acid ester, polyoxyethylene, hardened castor oil, polyvinylpyrrolidone, magnesium stearate, 
light silicic anhydride, talc, vegetable oil, benzyl alcohol, gum arabic, propylene glycol, polyalkylene glycol, 

1 5 cyclodextrin or hydroxypropylcyclodextrin and the like. 

As the preparation forms formulated using these adjuvants, for exanple, solid preparations such as 
tablet, capsule, granule, powder or supporsitory; and liquid preparations such as syrup, elixir, or injection and the like 
can be named, which can be prepared following customary methods in the field of medical preparations. 
Furthermore, liquid preparations may take such a form as to be dissolved or suspended in water or in other suitable 

20 medium immediately before use. Particularly, injections can be dissolved or suspended in physiological saline 
solution or glucose solution where necessaiy, and buflfer or preservative may further be added thereto. 

Those preparations can contain the compounds of the present invention at a rate of 1 - 1 00% by 
weight, preferably 1 - 60% by weight, based on individual pharmaceutical preparation. These preparations may also 
contain other therapeutically active confounds. 

25 Jn case of using the corr^unds of the present invention as preventing, treating or ther^)eutic a^ts 

of said diseases, their dosa^ and administration fi:equency diffo- depending on sex, a^, body weight and seriousness 
of synptoms of individual patients and the kind and scope of intended therapeutic effect. Whereas, generally normal 
dosage can be 0.00 1 — 50 mg per day per kg body weight, which can be administered in single time or in plural times. 
Preferably the dosage ranges about 0.01 - about 25 mg/kg per day, inter alia , about 0.05 - about 10 mg/kg per day. 

30 The compounds of the present invention can be used in combination with drugs eflFective for 

hypertension, obesity-associated hypertension, hypertension-associated diseases, cardiac hypertrophy, left ventricular 
hypertrophy, metabolic disorder, obesity, obesity-associated diseases and the like (hereafter referred to as "drug for 
combined use"). Such dmgs can be administered simultaneously, separately or in succession, for prevention or 
treatment of above-named diseases. When a corr^und of the present invention is used simultaneously witfi one, two 

35 or more of dmgs for combined use, they may be formulated into a medical preparation suited for single administration 
form Wh0:eas, in combination therapy, a conposition containing the compound of the present invention and dmg(s) 
for combined use may be administered to the object of medication in different packa^s, either simultaneously, 
separately or successively. Th^maybeadrriiriisteredattimeinterval(s). 
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Dose(s) of drug(s) for combined use are determinable following clinically adopted dose(s), which 
can be suitably selected according to individual object of medication, administration route, specific disease, 
combination of dmgs, and the like. Form of administering drug(s) for combined use is not critical but it is sufficient 
that die compound of the present invention is combined with selected dmg(s) for at the time of administzadon. 
S As adoptable administration forms, for example, 1) administration of single preparation obtained by 

simultaneously formulating a con:qx)und of the present invention and dmg(s) for combined use, 2) simultaneous 
administration of two kinds of preparations obtained by separately formulating a compound of the present invmtion 
and dmg(s) for combined use, via a same administration route, 3) administration at a certain time interval, via a same 
administration route, of two kinds of preparations obtained by separately forniuladng a compound of the present 

10 invention and dmg(s) for combined use, 4) simultaneous administration of two kinds of preparations obtained by 

separately formulating a compound of the present invention and dmg(s) for combined use, via different administration 
routes, and 5) administration of two kinds of preparations obtained by separately fomiulating the compound of the 
present invention and dmg(s) for combined use, via different administration routes, at a certain time interval (e.g., 
administration by the order of the conpound of the present invention and then the dmg(s) for combined use, or by the 

1 5 reversed order) can be adopted. The use ratio of a conpound of the present invention and dmg(s) for combined use 
can be suitably selected, according to individual object of medication, administration route, disease and the like. 

As dmgs for combined use which can be used in the present invention, for exanple, those for 
treating diabetes, hyperlipidemia, hypertension, obesity and the like can be named. Two or more of such dmgs for 
combined use may be combined at an adequate ratio and used. 

20 As dmg for treating diabetes, for example, 1) PPAR y agonists such as gjitazones [e.g., ciglitazone, 

darglitazone, englitazone, isaglitazone (MCC-555) and the like], pioglitazone, rosiglitazone, troglitazone, BRL49653, 
CLX-0921 , 5-BTZD, GW-0207, LG-100641 , LY-300512 and the like; 2) biganides such as metformin, bufomiin, 
phenformin and the like; 3) protein tyrosine phosphatase-lB inhibitor, 4) sulfonylureas such as acetohexamide, 
chloropropamide, diabinese, glibenclamide, glipizide, glyburide, glimepiride, gjiclazide, glipentide, gliquidone, 

25 glisolamide, tolazamide, tolbutamide and die like; S) meglitinides such as repagUnide, nateglinide and the like; 6) a- 
glucosidehydroxylase inhibitors such as acaibose, adiposine, camiglibose, emiglitate, miglitol, voglibose, pradimicin- 
Q, salbostatin, CKD-71 1, MDL-25,673, MDL-73,945, MOR 14 and the like; 7) a-amylase inhibitors such as 
tendamistat, trestatin, Al 3688 and the like; 8) insulin secretion promoters such as linogliride, A-4 1 66 and the like; 9) 
fatty acid oxidation repressors such as clomoxir, etomoxir and the like; 10) A2 antagonists such as midaglizole, 

30 isaglidole, deriglidole, idazoxan, earoxan, fluparoxan and the like; 1 1) insulin or insulin mimetics such as biota, LP- 
100, novarapid, insulin detemir, insulini lispro, insulin glargine, insulin zinc, Lys-Pro-insulin, GLP- 1(73-7), GLP 1 
amide (7-36) and the like; 12) non-thiazolidindione such as JT-501, farglitazar and the like; and 13) PPARo/ydual 
agonists such as MK^767, CLX-0940, GW-1536, GW-1929, GW-2433, KRP-297, L-796449, LR-90 and 
SB219994 and the like; can be named. 

35 As said treating agent for hyperlipidermia, for exanple, 1) cholic acid absorbefacients such as 

colestrylamine, colesevelem, colestipol, diallQ^laminoalkyl daivatives of crossdextran, Colestid™, LoCholest ™, 
Ovestram™ and the like; 2) HMG-CoA reductase inhibitors such as atorvastatin, itavastatin, fluvastatin, lovastatin, 
pravastatin, rivastatin, rosuvastatin, simvastatin, ZD-4522 and flie like; 3)HMG-CoA synthesis inhibitors; 4) 
cholesterol abscnption inhibitors such as snatol ester, p-sitosterol, sterol gluoside, ezetimibe and the like; S) acyl 
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coenzyme A cholesterol acyl transferase inhibitors such as avasimibe, eflucimibe, KY-505, SMP-709 and the like; 6) 
CEIP inhibitors such as JTT 705, torcetrapib, CP532632, BAY-63.2149, SC-591, SC-795 and flie like; 7) squalene 
synfliesis inhibitors; 8) antioxidants such as probucol; 9) PPARa agpnists such as beclofibrate, benzafibrate, 
ciprofibrate, clofibrate, efliofibrate, fenofibrate, gemcabaie, genifibrozfl, GW-7647, BM-1 70744, LY-5 1 8674, fibric 
5 acid derivatives [e.g., Atromid™, Lopid™, Tricor™ and the like; 10) FXR receptor anta^jnists such as GW-4064, 
SR-103912 and the like; ll)LXRreceptor agonists such as GW3965,T9013137,X1X:(^ 12) 
lipoprotein synthesis inhibitors such as niacin; 1 3) renin-angiotensin inhibitory 14) microsome-triglyceride transport 
inhibitors; 1 5) cholic acid resoiption inhibitors such as BARA 1453, SC435, PHA384640, S-435, AZD7706 and the 
like; 16) PPAR S agonists such as GW501516, GW590735 and the like; 17) triglyceride synthesis inhibitors; 18) 

10 MTTP inhibitors such as LAB687, CP346086 and the like; 1 9) low density lipoprotein recqjtor inducer, 20) squalene 
epoxidase inhibitors; 21)thrombocyte agglutination inhibitors; and 22) 5-lipoxygenase-activating protein inhibitors 
suchas MK-591; can be named. 

As said treating agents for hypertension, for exanple, 1) diuretic such as thiazdde-type diuretic, e.g., 
chlorothialidon, chlorothiazide, dichlorophenamide, hydrofluorothiazide, indapamide, hydrochlorothiazide and tiie 

15 like; loop-type diuretic, e.g., bumetanide, ethacrynic acid, fiirosemide, torsemide and the like; sodium-type diuretic 
such as amiloride, triamteraie and the like; and aldosterone antagonist-type diuretic, e.g., spironolactone, epirenone 
and the like; 2) f3-adrenaline blockers such as acebutolol, atenolol, betaxolol, bevantolol, bisoprolol, bopindolol, 
carteolol, carvedilol, celiprolol, esmolol, indenolol, metaproplol, nadolol, nebivolol, penbutolol, pindolol, propanolol, 
sotalol, tertatolol, tilisolol, timolol and tiie like; 3) calcium channel blockers such as amlodipine, aranidipine, 

20 azelnidipine, bamidipine, benidipine, bepridil, cinaldipine, clevidipine, diltiazem, efonidipine, felodipine, gallopamil, 
isradipine, lacidipine, lemildipine, lercanidipine, nicardipine, nifedipine, nilvadipine, nimodepine, nisoldipine 
nitrendipine, manidipine, pranidipine, verapamil and the like; 4) angiotensin converting enzyme inhibitors such as 
benazjepril, captopril, cilazapril, delapril, enalapril, fosinopril, imidapril, losinopril, moexipril quinapril, quinaprilat, 
ramipril, perindopril, perindropril, quanipril, spirapril, tenocapril, trandolapril, zofenopril and the like; 5) neutral 

25 endopeptidase inhibitors such as omapatrilat, cadoxatril, ecadotril, fosidotril, sampatrilat, AVE 7688, ER 4030 and the 
like; 6) endothelin antagonists such as tezosentan, A308165, YM62899 and the like; 7) vasodilators such as 
hydrazidine, clonidine, minoxidil, nicotinyl alcohol and the like; 8) angiotension n antagonists such as candesartan, 
eprosartan, irbesartan, losartan, pratosartan, tasosartan, tebnisartan, valsartan, EXP-3 1 37, FT6828K, RNH6270 and the 
like; 9) o/p adrenaline blockers such as nipradilol, arotinolol, amosulalol and the like; 10) a 1 blockers such as 

30 terazosin, urapidil, prazosin, bunazosin, trimazosin, doxazosin, naftopidil, indoramin, WHIP 1 64, XENOlO and the 
like; 1 1) a2 agonists such as lofexidine, tiamenidine, moxonidine, rilmenidine, guanobenz and the like; and 12) 
aldosteron inhibitors can be named. 

As said anti-obesity agents, for exanple, 1) 5HT (serotonin) transporter inhibitors such as 
paroxetine, fluoxetine, fenfluramine, fluvoxamine, sertraline, imipramine and the like; 2) norepinephrine transporter 

35 inhibitors such as GW320659, desipramine, talsupram, nomifensine and the like; 3) cannabinoid 1 receptor 1(CB-1) 
antagonisl/invCTse agonist such as rimonabant (Sanofi Synthelabo), SR-147778 (Sanofi Synthelabo), BAY-65-2520 
(Bayer), SLV-3 19 (Sorbay) and those compounds disclosed in USP5,532,237, USP4,973,587, USP5,013,837, 
USP5,081,122, USP5,1 12,820, USP5,292,736, USP5,624,941, USP6,028,084, W096/33159, W098/33765, 
W098/43636, W098/43635, WOOl/09120, WOOl/96330, W098/31227, W098/41519, WO98/37061, 
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WOOO/10967, WOOO/10968, WO97y29079, WO99/02499, WOOl/58869, WO02/076949, WOO 1/64632, 
WOOl/64633, WOOl/64634, WO03/006007, WO03/007887 and EP-658546, and the like; 4) ghrelin antagonists 
such as flnse con^unds disclosed in, e.g., WO01^73SS and WO02/082S0; S) histamine (HS) antagonist/inveise 
agonist such as thioperamide, 3-(lH iniidazol-4-yl) propyl N-(pentenyl) caibonate, clobenpropit, iodophetqiropi^ 
5 imoproxi&n, GT2395, A331440, con?)ounds disclosed in WO02/15905, 0-[3-(lH-iniidaz»4-yl)propanol] 
carbamate, piperazin-containing H3 recepto" antagonist (Lazewska, D. et al., Phamfiazie, 56:927-32 
(2001),benzophenone derivatives (Sasse, A. et al.. Arch. Fhaim.(Weinheim) 334:45-52 (2001)), substituted N- 
phmylcarbamate (Reidemeister, S. et al., Phamiazie, 55:83-6(2000)),prQxyphene derivatives (Sasse, A. et al., J. Med. 
Chem..43:3335-43(2000)) and the like; 6)MCH-1R antagonists such as T-226296(Takeda),SNP-7941(Synaptic) and 

10 other compounds disclosed in WOOl/82925, WOOl/87834, WO02/051809, WO02A)6245, WO02/076929, 
WO02/076947, WO02/04433, WO02/51809, WO02/083134, WO02/094799, WO03/004027 and JP2001- 
226269A and the like; 7) MCH-2R agonist/antagonists; 8) NPYl antagonists such as 3-chloro-5-(l-(6-[2-<5-ethyl-4- 
methyl-thiazol-2-yl)-cthyl]-4-morpholinyl-4-ylijyridin-2-ylamino)- ethyl)phenyl] carbamic acid isoprcqjyl ester, 
BIBP3226, BIBO3304, LY-357897, CP-67 1 906, GI-264879, and other conpounds disclosed in USP6001 836, 

15 WO96/14307, WOOl/23387, W099/5 1600, WOOl/85690, WOOl/85098, WOOl/85 1 73 and WOOl/89528, and Ihe 
like; 9)NPY5 antagonists such as 152804, GW-569180A GW-594884A GW-587081X, GW-5481 18X, 
FR235,208, FR226928, FR240662, FR252384, 1229U91, GI-264879A, CGP71683A, LY-377897, LY366377, PD- 
160170, SR-120562A SR-120819A JCF-104, H409/22, and other confounds disclosed in USP6,140354, 
USP6,191,160, USP6,258,837, USP6,313,298, USP6,337,332, USP6,329,395, USP340,683, USP6326375, 

20 USP6,329,395, USP6,337,332, USP6,335,345, EP-O1010691 , EP-O1044970, W097/19682, WO97/20820, 
WO97/20821, WO97/20822, WO97/20823, WO98^7063, WOOO/107409, WOOO/1 85714, WOOO/185730, 
WOOO/64880, WCXX)/68197, WCXX)/69849, WOOl/09120, WOOl/14376, WOOl/85714, WO 1/85730, 
WOOl/07409, WOOl/02379, WOOl/02379, WOOl/23388, WOOl/23389, WOOl/44201, WOOl/62737, 
WOOl/62738, WOOl/09120, WO02/20488, WO02/22592, WO02/48152, WO02/49648, WO02/094789 and 

25 Nomanetal., J.Med. Chera 43:4288-43 12 (2000), and die lik^ 10) leptins such as human recombinant lq>tin 

(PEG-OB, Hoffinan La Roche), recombinant methionyl-lqjtin (Amgen) and the like; 11) lq>tin derivatives such as 
those compounds which are disclosed in USP5,552,524, USP5,552,523, USP5,552,522, USP5,521,283, 
W096/23513, W096^3514, W096A23515, W096(73516, W096/23517, W096/23518, W096/23519 and 
WO96/23520, and the like; 12) opioid antagcmists such as Nalmefene (registered trademark to Revex), 3- 

30 methoxynaltrexone, naloxone, naltrexone, conqxjunds disclosed in WOOO/2 1 509 and tiie like; 1 3) orexin antagonists 
such as SB-334867A and other conpounds disclosed in WOOl/96302, WOOl/68609, WO02/5 1232, WO02/5 1838, 
WO03/023561, and the like; 14) bombesin receptor subtype 3 agonist; 15) cholecystokinin A (CCK-A) agonists siKih 
as AR-R15849, GI-181771, JMV-180, A-71378, A-71623, SR-146131, other conpounds disclosed in USP- 
5739106, and the like; 16) CbHT (ciliary neurotrophic fectors) such as GI-181771 (Glaxo^mithKIine), SR146131 

35 (SanofiSynthelabo),butabindide,PD170,292,PD149164 (Pfizer) and the like; 17)CNTF<krivativessuchasaxokine 
(Regenoon), other compounds wMch are disclosed in WO94/09134, W098/22128 and W099/43813, and the like; 
18) grov^hcsmone seaetion recqjtor agonists such as NN 703, hexarelin, MK-0677, SM-130686, CP-424391, L- 
692,429, H63;255, USP6358951,U. S. Patent Application Nos. 2002/049196 and 2002/022637, WOOl/56592 and 
WO02/32888. and the like; 19) serotonin recq)tor 2C a^misls such as BVT933, DPCA37215, IK264, PNU22394, 
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WAY161503, R-1065, YM348, other compounds disclosed in USP3,914^0, WO02/36596, WO02/48124, 
WO02/10169, WOOl/66548, WO02/44152, WO02/51844, WO02/40456 and WO02/40457, and the like; 20) 
melanocortin 3 receptor agonist; 21) melanocoitin 4 receptor agonists such as CH1R86036 (Chiron), ME-10142, ME- 
10145 OVIelacure), oflier conpounds disclosed in WO99/64002, WOOO/74679, WOOl/991752, WOOl/74844, 
5 WOOl/70708, WOOl/70337, WO01^1752, WO02/059095, WO02/059107, WO02/059108, WO02/0591 17, 
WO02/12166, WO02/1 1715, WO02/12178, WO02/15909, WO02/068387, WO02/068388, WO02/067869, 
WO03/007949 and WC)03/009847, and tfie like; 22) monoaniine resorption inhibitors such as Sibutramine (regist«ed 
trademaik to Mmdia/ReductU) and salts tfiereof, other derivatives disclosed in USP4,746,680, USP4,806,570, 
USP5,436,272, US Patent Application No. 2002/0006964, WOOl/27068 and WOOl/62341, and the like; 23) 

10 Serotonin re-introjection inhibitors such as dexfenfluramine, fluoxetine, other conpounds disclosed in USP6,365,633, 
WO01/27060 and WOOI/1 62341, and the like; 24) glucagons-like peptide 1 agonist; 25) Topiramate (registered 
trademark to Topimax); 26) phytophaim conpound 57 (e.g., CP644,673); 27)acetyl CoA carboxylase 2 (ACC2) 
inhibitor; 28) (3-adrenalin receptor 3 agonists such as AD9677/TAK677(DainippQn Pharmaceutical/Takeda 
Pharmaceutical),CL-.3 16,243, SB418790, BRL<37344, L-796568, BMS-196085, BRL-35135A, CGP12177A, BTA- 

15 243, W427353, Trecadrine, ZenecaD71 14, SR591 19A, other compounds disclosed in 

USP57055 15,USP545 1677,WO01/74782 and WO02/32897, and the like; 29) diacylglycerolacyl transferase 1 
inhibitor, 30) diacylglycerolacyl transferase 2 inhibitor, 3 1) fatty acid synthesis inhibitors such as Cerulenin, C75 and 
the like; 32) phosphodiesterase inhibitors such as theotylline, pentoxyfylline, zaprinast, sildenafil, amrinone, 
milrinone, cilostamide, rolipram, cilomilast and flie like; 32) thyroid hormone p agonists such as KB-261 1 (KaroBio 

20 BMS), other con[qx)unds disclosed in WCX)2/15845 and JP2000-256190A, and the like; 33) UCP (uncoupling 

protein)-! ,2 or 3-activating substances such as phytanic acid, 4-[(E>2-(5, 6, 7, 8-tetrahydro-5, 5, 8, 8-telramethyl-2- 
naphthalenyl)-l-propenyl] benzoic acid (TTNPB), retinoic acid, other conpounds disclosed in WO99/00123, and the 
like; 34) acyl estrogens such as oleoylestrone, corr^unds disclosed in del Mar-Orasa, M. et al.. Obesity Reseach, 9: 
202-9 (2001); 35) glucocorticoid antagonist; 36) 1 1-P hydroxysteroid dehydrognase 1-type inhibitors such as BVT 

25 3498, BVT 2733, other compounds disclosed in WOOl/90091 , WO 0 1/90090 and WOOl/90092, and the like; 37) 
stearyl-CoA desaturase 1 inhibitors; 38) dipepticfyl peptidase IV inhibitors such as isoleucine thiazolidide, valine 
pynoUdide, NVP-DPP728, AF237, P93/01, TSL225, TMC-2A/2B/2C, FE99901 1, P9310/K364, VIP0177, 
SDZ274-444, other compounds disclosed in WO03/004498, WO03/004496, EP1258476, WO02/083 128, 
WO02/062764, WO03/000250, WO03/002530, WO03/002531, WO03/002553, WO03/002593, WO03/000180 

30 and WO03/000 181, and the like; 39) li|>ase inhibitors such as Tetrahydro lipstatin (registered trademaik to 

QrlistatOCenical), Triton WR 1339, RHC 80267, lipstatin, teasaponin, diethylumbelliferyl phosphate, FL-386, WAY- 
1 2 1 898, BAY-N-3 1 76, valilactone, esteracin, ebelactone A, ebelectone B, RHC80267, other conpounds disclosed in 
WOOl/77094, USP4,598,089, USP4,452,813, USP5,512,565, USP5,391,571, USP5,602,151, USP4,405,644, 
USP4, 189,438 and USP4,242,453, and the like; 39) fetty acid transporter inhibitors; 40) dicarboxylate transporter 

35 inhibitors; 41) glucose transporter inhibitors; 42) phosphate transporter inhibitors; and the like can be named. 

Those combination drugs are obtained by concunent use of a compound of the present invention 
with one, two, or more of above dmgs for combined use. Furthomore, said combination drugs are usefiil for 
prevention or therapy of metabolic disorders, when combined with one, two or more drugs selected fiom tiie group 
consisting of diabetes-treating agents and hypo'lipidemia-treating agqits. Combinations contairung, in particular. 
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hypertensiGn-treating agqnt and antiobesity agent are useful for prevention, treatment or therapy of metabolic 
disorders with synergistic eflFect, when diabetes-treating agent(s) and/or hyperlipitfenria-treating agent(s) are added 
thereto. 

S Examples 

Hereinafter the present invention is explained more ^)ecifica]ly refening to working Exarrples, it 
being unda:stood that the invmtion is in no sense limited said Exanples only. As sflica gpl for the columns, 
WAKOGEL™ C-200 or C-300 (Wako Pure Chemical Industries Ltd.) was used, and as fflled siKca ^1 columns, 
FLASH+™ Cartrid^ KP-Sil series or KP-NH series (Biota^ Japan, Ltd.) were used As the reversed phase 
10 columns for HPLC, YMC-Pack™ pro CAS and the like (K. K. YMC) were used, and as chiral columns for HPLC, 
CHIRALP AK™ AD, HIRALPAK™ AS, CHIRALPAK™ lA, CHIRALCEL™ OD, CHIRALCEL™ OJ and the 
like (Daicel Chemical Industries, Ltd.) were used. Mass spectra were nieasured with QuattroH (Micro Mass Co.). 

Exartple 1 

15 4-Bcnzvloxy-l-l4-f2-(dimethYlarmno)ethoxvTphenvll-lH-pvridin-2-^^ 

(1) Preparation of 4-benzyloxypyridine 1-oxide 

To a DMF suspension (200 mL) of sodium hydride (60% oilyness, 7.50 g, 0. 1 88 mmol), benzyl 
alcohol (20.3 mL) was added under cooling with ice, and stirred for an hour at room tenperature. Then 4- 
nitrqjyridine 1-oxide (25.5 g, 1 82 mmols) was added little by little under stining, followed by an hour's stining at 
20 roomtemp^ture. The solvent was concentrated under reduced pressure and cWorofomi(lL) was add^ 

resulting residue. The insoluble matter was filtered using Celite (100 g). The filtrate was concmtrated and to which 
acetone was added to provide flie title con^und (24.8 g, 69%). 

(2) Preparation of 443en2yloxy-lH-pyridin-2-one 

25 4-Ben2yloxypyridine 1-oxide (24.8 g, 123 mmols) was refluxed in acetic anhydride (150 mL) for 

1.5hours. Cooling the system to room temperature, the system was concentrated under reduce 
resulting residue was dissolved in a mixed solvent of efliyl acetate (150 mL) and methanol (10 niLX followed by 
stirring at 60°C for 2 hours. The solid formed upon cooling the system to room temperature was recovered by 
filtration to provide cmde title compound (8.84 g). Concentrating the filtrate, additional crude title compound (4. 1 7 g) 

30 was obtained. The combined cmde product was reoystallized fi-om a mixed solvent of methanol and ethyl acetate to 
provide the title compound (12. 1 g, 49%). 

(3) Preparation of 4-ben^loxy-l-{4-[tert-butyl(dimethyl)silyloxy]phenyl}- lH-pyridin-2-one 

A mixture of 4-benzyloxy-lH-pyridin-2-one (200 mg, 0.994 mmol), 4-[tert- 
butyl(dimethyl)silylo3ty] phenyboric acid (752 mg, 2.98 mmols), cupric acetate (270 mg, 1 .49 mmols), pyridine 
35 (O.OSmL, 1 .99 mmols) molecular sieve 4A (220 mg) and dichloromethane (4 mL) was stirred for 3 days at room 
ten5)erature. Chloroform and water were added to the reaction liquid and the insoluble m^^ The 
organic layer was washed with saturated brine and dried over anhydrous magnesium Concaitrating the 

solvent under reduced pressure, the resulting residue was purified on silica ^1 column chromatogre^hy (C-300, 
metiianol: chlorofomi = 1 : 100) to provide the title conpound (234 mg, 58%). 
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(4) Preparation of 44)en2yloxy-l-(4-hydroxyphenyl>lH-pyriciin-2-one 

A THF solution (0.7 mL) of IN tetrabutylammonium fluoride was added to a TUF solution (2 mL) 
of 4-ben2yloxy-l-{4-[tert- butyl(dime1hyl)silyloxy]phenyl}-lH-pyridin-2-one (234 mg, 0,573 mmol) and stined fcsr 
30 minutes at room t e iiipeiature. Ethyl acetate was added to die reaction Uquid,fhe organic layer was washed >^ 
water and saturated brine and dried over anhydbt)ijsrnagnesiumsul&te. Concentrating the solvent under reduced 
pressure, the titie compound (166 mg, 99%) was obtaimd. 

(5) Preparaticm of 44)en2yloxy-l-{4-[2-<dimethylamino)etho^]phenyl}- lH-pyridin-2-one 

4-Benzyloxy-l-(4-hydro>^henyl)-lH-pyridin-2-<Mie (150 mg, 0.51 1 mmol), 2- 
(dimethylamino)ethanol (0.057 mL, 0.562 mmol), triphenylphosphine (269 mg, 1 .02 mmols) and diethyl 
a2X)dicarboxylate (0. 163 mL, 1 .02 mmols) were stirred overnight in THF (4mL). Concentrating the reaction liquid 
under reduced pressure, the resulting residue was purified on silica gel column chromatography (C-300, methanol: 
chloroform^ 1:20- 1: 10) to provide the title conpound (124 mg, 60%). 

'HNMR(300MHzJ)MS(>d6,6ppm):2.49(6H,s), 
2.62(2H,tJ=5.8Hz),4.07(2H,tJ=5.8Hz),5.12(2H,s), 
5.94(lH,dJ=2.6Hz),6.05(lH,ddJ=2.6Hz,7.6Hz), 
7.01(2H,dJ=8.9Hz),7.23(2H,dJ-8.9Hz),7.32-7.48(5H,m), 
7.51(lH,dJ=7.6Hz); 

mass spectrum (ESI):365(M-fH). 

Examples2- 10 

Exanple 1 was repeated except that 2-(dimethylamino)eftianol used in Step (5) was replaced with 
each corresponding con^xiund, to provide the conpounds of Exanples 2-10. 

Example 2 

4-Benxvloxv-l-(4-r2-(l-piperidinvl)ethoxvTphenvU-lH^vridin-2-Kane 

*HNMR(300MHza3MSCM6,6ppm): 1 .30-1 .43(2H,m), 
1 .43-1 .55(4H,m),2.4-2.5(4H,m),2.66(2H,tJ=5.9Hz), 
4.09(2H,tJ=5.9Hz),5.12(2H,s),5.94(lH,dJ=2.6Hz), 
6.05(lH,ddJ=2.6Hz,7.7Hz),7.00(2H,dJ=8.9Hz), 
723(2H,dJ=8.9Hz),735-7.48(5H,m),7.50(lH,dJ=7.7Hz); 
mass spectrum (ESI):4O50VI+H). 

Exanple3 

4-Benzvloxv-l-r(4-f2-(4-morpholinvl)ethoxv1phenvll-lH-pvridin-2^ne 

^HNMR(300MHzJ)MSO^5ppm):2.40-2.55(4 
2.70(2H,tJ=5.6Hz)3^3-3.60(4H,m),4.12(2H,t,J=5.6Hz), 
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5.12(2H^),5.94(lH,dJ=2.6Hz),6.06(lH,d(y=2.6Hz,7.6Hz), 

7.01(2H,(y=8.8Hz),723(2H,<y=8.8Hz),732-7.48(5H^), 

7.50(lH,<y=7.6Hz); 

mass spectrum (ESQ:407(M+H). 

Example 4 

4-BgTZvloxv-l - f 4-f S-C 1 -piperidinvl'tpropoxvTphenvl ) - 1 Hovridin-2-one 

'HNMR(300MH2jDMSO-d6,5ppm): 1 33-1 .43(2H jn), 
1 .44-1 .54(4H^),1 .80-1 .93(2PI^)^20-2.50(6H^), 
4.02(2H,U=6.3Hz),5.12(2H,s),5.94(lH,<y=2.6Hz), 
6.05(lH,dcy=2.6H2,7.6Hz),6.99(2H,(y=8.9Hz), 
723(2H,<U=8.9Hz),732-7.48(5H^),7.50(lH,dJ=7.6Hz); 
mass spectrum (ESr):419(M+H). 

Examples 

4-Bai2vloxv-l-(^4-f2-n)enzvl(methvl)amino1ethoxv>phawlVlH- 
pvridin-2-<me 

'HNMR(300MH2j)MSO-d6,6ppm):223(3H,s>, 

2.75(2H,tJ=5.9Hz)3.57(2H,s),4.13(2H,tJ=5.9Hz), 

5.12(2H^),5.94(lH,<y^.8Hz),6.06(lH,d<y=2.8Hz,7.6Hz), 

7.00(2H,cy=8.9Hz),7.23(2H,<y=8.9Hz).720-7.48(10H^), 

7.51(lH,cy=7.6Hz); 

mass spectrum (ESI):441(M+H). 

Exanple6 

4-Benzvloxv-l-(4-[fl-methvl-2-piperidinvl)methoxvlphenvU-lH- 
pvridm-2-one 

'HNMR(300MHzJDMSOd6,5ppm): 1.10-1 .85(6H^), 

2.00-2.90(61im)3.90^. 15(2H^),5. 12(2H,s), 

5.94(lH,(U=2.7[iz),6.06(lH,(kU=2.6Hz,7.6Hz), 

7.01(2H,cy=8.7Hz),7.24(2H,<y=8.7Hz),732-7.48(5H^), 

7.51(lH,<U=7.6Hz); 

mass spectrum (ESQ:40S^+H). 

Example 7 

4-Baizvloxv-l-{4-ri-rrielhvl-2i>vTroMdinvl)methoxv]phaivl>-lH-pvridin-2-one 

'HNMR(300MH2gDMSO-dfe6ppm): 1 .50-1 .75(3H^), 
1.90-2.05(1H^);2.13-228(1H^)^37(3H^)^.53-2.63(1H^), 
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2.92-3.00(lH^),3.82-3.90(lH^)3.97-4.05(lH^),5.12(2H^), 
5.94(lH.dJ=2.9Hz),6.06(lH,d<y=2.9Hz.7.6Hz), 
7.01(2H,<U=8.9Hz),7^(2H,<U=8.9Hz),732-7.48(5H^), 
7.51(lH,(y=7.6Hz); 
5 massspectrvim(ESI):391(M+H). 

ExanpleS 

4-Benzvloxv-l-f4-fn-rnetiivlO^\Trolidinvl)oxv]phenvU-lH-pvridin-2-<me 

10 'HNMR(300MHzJ)MSO-d(i,5ppm):170-1.85(lH^^^ 
2.25(3H,s)^25-2.40(2H^);2.53-2.81(3H^).4.85- 
4.95(lH^),5.12(2H,s),5.94(lH,(U=2.7Hz),6.05(lH,ddJ=2.7Hz,7.6Hz), 
6.94(2H,cU=8.9Hz),722(2H.cy=8.9Hz),7.32-7.48(5Iim), 
7.51(lH.cy=7.6Hz); 

15 massspectnim(ESI):377(M+H). 

Exanple9 

4-Benzvloxv-l-(4-(ff2SVl-methvl-2-pvm)Udinvllmeflioxv>phen^VlH-pvri 

20 'HNMR(300MHzJ)MSO-cl6,5ppm):1.50-1.78(3H^), 

1.89-2.28(2H^);2.36(3H,s);2.50-2.60(lH^)^.91-3.00(lH^), 
3.85(lH,ddJ=5.9Hz,9.8Hz)A00(lH,ddJ=5.4Hz,9.8Hz), 
5.12(2H,s),5.94(lH,d>=2.6Hz),6.05(lH,ddJ=2.6Hz,7.6Hz), 
7.00(2H.dJ=8.8Hz),723(2H,d4=8.8Hz),7.32-7.48(5H^), 

25 7.51(lH.dJ=7.6Hz); 

mass qsectoum (ESI):391(M+H). 

Example 10 

4-Beixzvloxv-l-|4-r2-(diethvlamino)etfaoxvTphenvl>-lH-pvridin-2-one 

30 

'HhIMR(300MH2jDMSO-d6,5ppm):0.97(6H,y=7.1Hz), 
2.54(4H,q^=7.1Hz);2.78(2H,^.9Hz),4.04(2H,U=^.9Hz), 
5.12(2H^),5.94(lH,dJ=2.7Hz),6.05(lH,ddJ=2.6Hz,7.6Hz), 
7.00(2H,dJ=8.9Hz),7.23(2H,4J=8.9Hz),7.32-7.48(5H^), 
35 7.51(lH,dJ=7.6Hz); 

mass qjectmm (ESI):393(M+H). 



Exanple 11 

4-Ben2vloxv-l-f6-r2-<^lH>iperidinvl)edioxvTp\ddin-3-vU-lH-p\Tidin-2K^ 
40 (1) Preparation of 4-ben2yloxy-l-(64)romo-3-pyridinyl)-lH-pyridin- 2-one 
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Exarr^le 1 was repeated excqjt that 4-[tert-butyl(dimethyl)- silyloxyjphenylbcaic acid which was 
used in Step (3) was replaced with (6-bromo-3-pyridjnyl)boric acid, and 2-(dimethylaniino)ethanol used in Step (5) 
was replaced wifli 2-( 1 -pipendine)ethanol, to provide the title conqx>und. 

(2) Preparation of 4-benzyloxy-l-{6-[2-(l-piperidinyl)ethoxy]pyridin-3-yl}- IH-pyridin- 2-one 

4-Benzyloxy-l-(6-bronia-3-pyridinyl>lH^yridin-2'<)ne (47 mg, 0.133 mmol), 2-(l- 
piperidine)ethanol (0.18 mL, 1.36 mmols) and potassium t-butoxide (ISO mg, 1.34 mmols) were stirred in DMF 
(SniL)for2hoursatroomten:perature. Saturated aqueous sodium bicaibonate solution was added to the reaction 
liquid, extracted with chlorofomi and dried over anhydrous sodium sul&te. Concentrating the solvent under reduced 
pressure, the resulting residue was purified on silica ^1 column chromatography (C-200, methanol: chloroform = 
3:97 - 5:95 - 1 :9 - 1 :4) to provide the title oon^xjund (21 mg, 40%) 

'HNMR(300MHz,CDa3,6ppm): 1 .38-1 .52(2H,m), 

1.55-1.70(4H,m),2.42-2.64(4H,m),2.72-2.86(2H,m), 

4.42-4.55(2H,m),5.05(2H,s),6.07(lH,dJ=7.0Hz),6.09(lH,s), 

6.85(lH,dJ=8.7Hz),7.19(lH,dJ=7.0,8.6Hz),7.32-7.50(5H,m), 

7.63(lH,ddJ=2.6,8.7Hz),8.09(lH,d,J=2.6Hz); 

mass spectrum (APcI):4062(M+H). 

Example 12 

4-Benzvloxv-l - {4-\2-( 1 -pvrrolidinvDethoxvlphenyU -lH-pvridin-2-one 

(1) Preparation of 4-baizyloxy-l-{4-[(2-tetrahydropyranyl)oxy]phenyl}- lH-pyridin-2-one 

A mixture of 4-ben2yloxy-lH-pyridin-2-one (7.04 g, 35.0 mmols), 2-[(4- 
iodophenyl)oxy]tetrahydropyran (1 3.6 g, 44.8 mmols), ciqirous iodide (2. 1 g, 1 1 .2 mmols), potassium carbonate 
(10.3 g, 73.5 mmols) and NJvJ-<limethylformamide (200 mL) was stined overnight at 150**C. The reaction liquid was 
cooled to room temperature, into which water ( 1 .2 L) was poured, and the formed insoluble matter was recovered by 
filtration. Chloroform(300rnL) was added to the irisolubleniatter,foUowed by another filtrati^^ The filtered 
organic layer was washed with saturated brine and dried over anhydrous magnesium sul&te. Concentrating the 
solvent under reduced pressure, ethyl acetate was added to the resulting residue. The precipitate was recovered by 
filtration and dried to provide tfie title conpound (7.6 g, 58%). 

(2) Prej)aration of 4-benzyloxy-l-(4-hydroxyphenyl)-lH-pyridin-2-one 

Pyridinium ]>toluenesulfonate (65 mg) was added to an ethanol solution (16 mL) of 4-benzyloxy- 
l-{4-[(2-tetrahydropyranyl)oxy]phenyl}- lH-pyridin-2-one (982 mg, 2.60 mmols) and refluxed for an hour. The 
reaction liquid was cooled to room terrperature and the precipitate was recovered by filtration and washed with water 
and ethyl acetate to provide the title coinx)und (746 mg, 98%). 

(3) Preparation of4-benzyloxy-l-{4-[2-(l-pyrrolidinyl)ethoxy]phenyl}- lH-pyridin-2-one 
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4-Benzyloxy-l-(4-hydroxyphmyl>lHijyridin-2-one (200 mg, 0.682 mmol), 2-<l- 
pyrrolidine)ethanol (0.10 mL, 0.82 mmol), tri-n-butylpho^hine (0.51 mL, 2.05 mmols) and 1,1'- 
(a2odicarbonyl)dipipendjne (515 mg, 2.05 mmols) were sdrred in THF (10 mL) at room ten^jerature for an hour. 
Ediyl acetate was added to the reactioi liquid, washed with saturated aqueous sodium bicartxmate soluticni and 
5 saturated brine, and dried ova- anhydrous potassium caibonate. Concoitrating the solvent under reduced pressure 
and die rernaiiiingresidue was piirified on silica gel colusnn chromatography (C-300,nielhanol: chlorofomn= 1:10) to 
provide the title compound (189 mg, 71%). 

'HNMR(300MHzJDMSO-d6,6ppm): 1 .65-1 .75(4H,m), 
10 2.4-2.5(4H,m),2.79(2H,tJ=5.9Hz),4.09(2H,tJ=5.9Hz), 

5.12(2H,s),5.94(lH,dJ=2.7Hz),6.06(lH,ddJ=2.7Hz,7.6Hz), 

7.00(2H,dJ=8.8HE),723(2H,dJf=8.8Hz),732-7.48(5H,m), 

7.51(lH,4J=7.6Hz); 

mass spectrum (ESI):391(M+H); 
15 m.p.: 109-1 IPC. 

Exanples 13 - 15 

Exanple 12 was rejjeated except that flie 2-(l-pyrrolidine)ethanol which was used in Step (3) was 
replaced with corresponding conpound in each run, to provide the corr^xxffwjs of Exanples 13-15. 

20 

Exanple 13 

4-Benzvloxv-l -f442-(diisom)Pvlamino)ethoxvTphenvU-lH-pvridin-2- one 

'HNMR(300MHzJ)MSO-d6,5ppm):0.98(12H,dJ=6.5Hz), 
25 2.79(2H,tJ=6.9Hz),3.01(2H,hJ=6.5Hz),3.90(2H,tJ=5.9HzX 
5.12(2H,s),5.94(lH,dJ=2.7Hz),6.05(lH,ddJ=2.7Hz,7.6Hz), 
6.98(2H,dJ=8.9Hz),7.23(2H,dJ=8.9Hz),7.32-7.48(5H,m), 
7.50(lH,dJ=7.6Hz); 
mass qjectrum (ESI):421(M+H). 

30 

Exanple 14 

4-Benzvloxv-l-l441-(diniethvlanfiino>-2^propoxvTphmvU-lH-pvridin-2-one 

'HNMR(300MHzJ)MSadfo6ppm): 1 24(3H,dJ=6.0Hz), 
35 2.19(6H,s),2.36(lH,ddJ=5.5Hz,12.7Hz),2.45-2.55(lH,m), 
4.61(lH,m),5.12(2H,s),5.95(lH,dJ=2.7Hz), 
6.05(lH,ddJ=2.7Hz,7.5Hz).7.00(2H,dJ=8.9Hz), 
7.22(2H,dJ=8.9Hz),7.32-7.48(5H,m),7.52(lH,dJ=7.5Hz); 
mass spectrum (ESr):379(M+H). 

40 

Exanple 15 
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4-Ben2:vloxv-l - {4-\ 1 -(dimetfavlaniinoV2-me1hvl-2-propoxvTphenv^ pvridm-2-one 

Operations same to Example 12 were canied out except that the 2-(l-pyiTolidme)ethanol which was used in Step (3) 
was replaced wifli 2-dimefliylamino-2-methyl- 1 i>ropanol, to provide the title conpound. 

'HNMR(3()0MHzJ)MS(>d6,5ppm): 1 27(6H,s)^29(6H,s), 
2.47(2H,s),5.12(2H,s),5.96(lH,dJ=2.8HzX 
6.06(lH,ddJ=2.8Hz,7.6HzX7.04(2H,dJ=8.8Hz), 
7.23(2H,dJ=8.8Hz),732-748(5H,m),7.54(lH,dJ=7.6Hz); 
mass spectnim (ESI):393(M+H). 

Exanple 16 

4-Benzvloxv-l-(4-irf3SVlK:vclopentvl0^viTOHdinvlloxv)ph^ 

(1) Preparation of4-benzyloxy-l-{4-[(3S)-3-pyiTOlidinyloxy]phenyl}- lH-pyridin-2-Qne 

4-Benzyloxy-l-(4-hydroxyphenyl>lH-pyridin-2-one (300 mg, 1 ,02 mmols), (3R)-3- 
hydroxypyrrolidine-l-carboxylic acid tert-butyl ester (230 mg, 1 .23 mmols), tri-n-butylphosphine (0.76 mL, 3.05 
mmols) and 1 ,r-(azocarbonyl)dipiperidine (770 mg, 3.05 mmols) were stirred in THF (12mL) for an hour at room 
tenperature. The reaction liquid was added with ethyl acetate, washed with saturated aqueous sodium bicarbonate 
solution and saturated brine, and dried over anhydrous potassium carbonate. Concentrating the solvent under reduced 
pressure, trifluoroacetic acid (1 mL) was added to the resulting residue and stirred at room temperature for an hour, 
followed by addition of chloroform (20 mL) and extraction v^th 2N hydrochloric acid (20 ml). To the aqueous layer 
5N-aqueous sodium hydroxide solution was added to make the system basic, followed by extraction with chloroform, 
washing with saturated brine and drying over anhydrous potassium carbonate. The solvent was concentrated under 
reduced pressure, to provide the title compound (94 mg, 25%). 

(2) Preparation of 4-benzyloxy-l -(4-{[(3S>l-cyclopentyl-3-pyniolidinyl]- oxy}phenyl)-lH- pyridin-2-one 

Cyclopentanone (0.017 mL, 0.186 mmol) and a 0.3 mol Zn|B(CN)H3]2 methanol solution (0.4 mL, 
0. 12 mmol, prepared &om ZnCh and NaB(CN)H3) were added to a medianol solution (1 mL) of 4-benzyloxy-l -{4- 
[(3S)-3^yrrolidinyloxy]phenyl}- lH-pyridin-2-one (45 mg, 0.124 mmol) and stined at room tenperature for an hour. 
Ethyl acetate was added to the reaction liquid, w4iich was then washed with saturated aqueous sodium bicarbonate 
solution and saturated brine, and dried over anhydrous potassium caibonate. The solvait was concentrated under 
reduced pressure and the resulting residue was purified on silica gel chromatogr^hy (C-300; methanol: chloroformF= 
1 :10) to provide the title compound (28.2 mg, 53%). 

'HNMR(300MHzJ)MS(>d6,6ppm): 1 .30-1 .85(9H,m), 

2.20-2.35(lH,m),2.35-2.50(2H,m),2.60-2.75(2Hjn), 

2.80-2.90(lH,m),4.83-4.93(lH,m),5.12(2H,s), 

5.95(lH,dJ=2.7Hz),6.05(lH,ddJ=2.7Hz,7.6Hz), 

6.95(2H,dJ=8.9Hz),7.22(2H,dJ=8.9Hz),7.32-7.48(5H,m), 

7.52(lH,dJ=7.6Hz); 

mass spectrum (ESQ:43 1(M+H). 
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Exairple 17 

4-Benzvloxv-l-(4-(rGSVl-isopropvl-3-p\Trolidinvl1oxviphenvlVlH-pvridin-2-one 

The title con^und was obtained through the operations same to Exanple 1 6, except that 
S cyclopentanone used in the Stq) (2) was replaced widi acetone. 



15 Examples 18-19 

Operations same to Examples 16 and 17 were earned out except that (3R)-3-hydroxyp>Trolidine-l- 
carboxylic acid tert-butyl ester which was used in said Exanples was replaced with (3S)-34iydro:^yrrolidine-l 
carbojQ'lic acid tert-butyl ester, to jsovide flie conpounds of Examples 1 8 and 1 9. 

20 Example 18 

4-Benzvloxv- 1 -(4- i f GRV 1 -cvclopentvl-3-pvrrolidinvl]oxvlphenvl V 1 H- pvridin-2-one 



10 



'HNMR(300MHzJ)MSO<l6,6ppm):1.02(6H,dJ=5.1Hz), 

1 .70-1 .85(lH,m),2.20-2.55(3Hm),2.60-2.80(2H,m), 

2.83-2.95(lH,m),4.83^.93(lH,m),5.12(2H,s), 

5.95(lH,dJ=2.7Hz),6.05(lH,ddJ=2.7Hz,7.6Hz), 

6.95(2H,dJ=8.8Hz),7.23(2H,dJ=8.8HzX732-7.48(5H,m), 

7.52(lH,dJ=7.6Hz); 

mass spectrum (ESI):405(M+H). 



25 



'HNMR(300MHzJDMSad&5ppm): 1 .30-1 .85(9H,m), 

2.20-2.35(lH,m),2.35-2.45(2H,m),2.60-2.73(2H,m), 

2.80-2.90(lH,m),4.83^.93(lIim),5.12(2H,s), 

5.94(lH,dJ=2.7Hz),6.05(lH,ddJ=2.7Hz,7.6Hz), 

6.94(2H,dJ=8.9Hz),7.22(2H,d^.9Hz),7.32-7.48(5H,m), 

7.52(lH,dJ=7.6Hz); 

mass q)ectnim (ESr):431(M+H). 



30 



Exanple 19 

4-Benzvloxv-H4-lf(3R)-l-isopropvl-3-pvnolidinvl]oxv>phenvl')-lH-pvridin-2-one 



40 



35 



'HNMR(300MHzJ)MS(>d&6ppm): 1 .02(6H,dJ=5.7Hz), 

1 .70-1 .85(lIim)^20-2.55(3H,m)^.60-2.80(2HM 

2.83-2.95(lH,m),4.83-4.93(lH,m)^.12(2H^), 

5.95(lH,dJ=2.7Hz),6.05(lH,ddJ=2.7Hz,7.6Hz), 

6.95(2H,dJ=8.9Hz),7.23(2H,dJ=8.9Hz),732-7.48(5H,m), 

7.52(lH,dJ=7.6Hz); 

mass spectnim (ESI):405(M+H). 



Exanple20 
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4-BenzvloxV" 1 - iS-ll-i 1 H)iperidinvl)ethoxvTpvridin-2-vl I - 1 H-pyridin- 2-one 
(1) Prcparation of 2-4>ronK)-5-<2-tetrahydropyranyloxy)py^ 

A mixture of 24MT)nK>-5-hydroxypyridme (LO g, 5.75 mmols), 3,4<lihydro-2H^yran (0.80 mL, 
8.77 mmols) and p-toluenesulfonic acid (1 10 nig, 0.578 mmol) was sdned ovemigiht in dichloromethane (20 mL) at 
5 roomtenperature. The reaction liquid was diluted with cUoiofonn, washed with sa 

anhydrous magnesium sulfate. Concentrating the solvent under reduced pressure, the resulting residue was purified 
on silica ^1 column chromatography (C-300; ethyl acetate: hexane = 1 :20 - 1 : 10) to provide the title con^und (0.81 
g,55%). 

10 (2) Preparation of 4-benzyloxy-l-{5-[2-(l-pipaidinyl)ethoxy]pyridin- 2-yl}-lH^yridin- 2-one 

Exanple 1 2 was repeated except fliat 2-(4-iodophenyloxy)- tetrahydropyran was replaced Avith the 
conpound as obtained in Step (1) above, and 2-(l ^yrrolidine)ethanol was replaced with 2-(l-piperidine)- ethanol, to 
provide the title conpound. 

15 *HNMR(300MHz,CDa3,6ppm): 1 .40-1.75(6H,m), 

2.45-2.60(4H,m),2.75-2.85(2H,m),4.15-4.25(2H,m), 

5.05(2H,s),6.02(lH,dJ=2.6Hz),6.09(lH,ddJ=2.6,7.7Hz), 

7.29-7.48(6H^),7.72(lH,dJ=7.7Hz),7.79(lH,dJ=8.9Hz), 

8.19(lH,dJ=2.6Hz); 
20 mass spectnim (APcI):406. 1 (M+H). 

Exanples21 -23 

Exanple 20 was rq^ted except fliat 2-bromo-5- hydroxypyridine which was used in Exanqjle 20 
was replaced with corresponding bromo conpound or iodo compound and 2-(l -piperidine)ethanol was replaced with 
25 corresponding conpounds, to provide compounds of Exanples 21-23. 

Exanple21 

4-Benzvloxv-l-(3-me1hvl-4-[2-(l-piperidinvl)ethoxvTphaivU-lH-pvri 

30 ^HNMR(300MHz,CDa3,5ppm): 1 .40-1 .58(6H,m), 

2.23(3H,s)2.48-2.62(4H,m),2.78-2.90(2H,m),4.09^. 1 l(2H,m), 
5.03(2H,s),5.97-6.08(2H,m),6.82-6.90(lH,m),7.05-7.13(2H,m),7.17-722(lH^ 
mass spectrum (ESI):419.2(M+H). 

35 Example 22 

4-Berizvloxv-l-(3-fluoro-4-f2-(l-piperidinvl)ethoxvTphenvU-lH-pv^ 

'HNMR(300MH2,CDa3,5ppm): 1 .35-1 .75(6H^), 
2.42-2.66(4H,m),2.78-2.90(2H,m),4.18-427(2H,m), 
40 5.04(2H,s),5.94-6.08(2H,m),6.98-7.22(4H,m),7.31-7.45(5H,m); 
mass spectrum (ESI):4232(M+H). 
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Example 23 

4-Benzvloxv- 1 - (3-fluoro-4-r2-( 1 -pvrroliciinvl)ethoxv]phenvl 1 - 1 H- pvridin-2-one 

5 *H>MR(3()0MHz,CDa3,6ppm): 1 .75-1.95(4H^), 

2.61-2.75(4H^)^.94-3.05(2H^),4.08^.30(2H^), 
5.04(2H,s),5.99-6.09(2H^X6.99-722(4H^),732-748(5H^); 
mass speclrum (ESI):409.2(M+H). 

10 Example 24 

4-[ 1 -f 4-flucat)phenvl)ethoxv1- 1 - (4-r2-( 1 -pvrrolidinvDethoxvTphenyl j - 1 H-pvridin~2"One 

Example 12 was repeated excqjt that 4-[l-(4-fluorophenyl)eflioxy]-lH-pyridm-2-one as obtained 
by repeating Steps (1) and (2) of Example 1 in which benzyl alcohol was replaced with l-(4-fluorophenyl)ethanol, 
was used in place of 4-benzyloxy-lH-pyridin-2-one, to provide the title compound 

15 

*Hm4R(3()0MHz,CDa3,5ppm): 1 .63(3H,dJ=63Hz), 
1 .72-1 .95(4H,m)^.57-2.78(4H^)^.9 1 (2H,tJ=5.9Hz), 
4.12(2H,tJ=5.9Hz),5.30(lH,qJ=6.3Hz),5.82(lH,dJ=2.4Hz), 
5.99(lH,ddJ=2.4,7.5Hz),6.96(2H,dJ=8.8Hz), 

20 7.05(2H,tJ=8.5Hz),720(2H,4J=8.8Hz),7.12.7.22(lH^X 
7.32(2H,dd^=5.4,8-5Hz); 
mass spectrum (APcI):423.1(M+H). 

Exanple 25 

25 4-rf 6-Fluoro-3-pvridinvl)methoxv]-l - (4-f2-(l -piperidinvDethoxvlphenvl) - 1 H-pvridin-2-one 

(1) Preparation of 4-hydroxy-l-{4-[2-(l-piperidinyl)ethoxy]phenyl}- lH-pyridin-2one 

Into a TUF (10 mL) solution of 4-ben2yloxy-l-{4-[2-(l- piperidinyl)ethoxy]phenyl}-lH-pyridin-2- 
one (Example 2, 1 30 mg, 0.32 mmol), 10% palladium-on-caibon (1 65 mg) was added and stined at room 
ten:5)erature for 10 hours in hydrogen atmosphere. The reaction liquid was filtered, washed dioroughly with 
30 methanol, and the filtrate was concentrated under reduced pressure. THF was added to the resulting residue and the 
fomied precipitate was recovered by filtration and dried to provide the title compound (75 mg, 74%). 

(2) Preparation of 4-(6-fluon>-3^yridinyl)methoxy-l-{4-[2-(l-piperidinyl)- ethoxy]phenyl}-lH-pyridin-2-one 

Into a DMF solution (0.8 mL) of 4-hydroxy-l-{4-[2-(l- piperidinyl)efli03Q^]phenyl}-lH-pyridin-2- 
35 one (20 mg, 0.065 mmol), NaH (60% oiliness, 3mg, 0.078 mmol) was added and stnred at room temperature for 20 
minutes, followed by addition of DMF solution (0.2 mL) of 2-fluoro-5-metiianesuIfonyloxymethylpyridine (20 mg, 
0.097 mmol), stirring at the same temperature for 2.5 hours and finther an ovemight stirring at SOX. Ethyl acetate 
was added to the reaction liquid, which was then washed with saturated aqueous sodium hydrogencarbonate solution 
and saturated brine and dried over anhydrous sodium sulfete. Concentrating the solvent undo* reduced pressure, the 
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resulting residue was purified on silica gel column chromatography (C-300; methanol: chloroform = 1 : 10) to provide 
the title compound (12.5 mg, 45%). 

^H^IMR(400MHz,CDa3,5ppm): 1 .42-1 .50(2H^), 
5 1 .59-1 .66(4H^)^.49-2.56(4H^)^.80(2H,tJ=5.9Hz), 

4.14(2H,tJ=5.9Hz),5.03(2H,s),6.01(lH,ddJ=7.8;2.3Hz), 
6.05(lH,dJ=2.3Hz),6.96-7.02(3H^),725-7.22(3H^), 
7.87(lH,tdJ=7.8^.3Hz),8.30(lH,s); 
mass spectrum (ESI):4240VI+H). 

10 

Example 26 

4-(^4-FluorobenzvloxvVl-l542-(l-piperidinvl)ettioxvTpvridin-^^ lH-^vridin-2-one 

Exanple 25 was repeated except that 4-benzylo;Q^-l-{4-[2-(l- piperidinyl)ethoxy]phenyl}-lH- 
pyridin-2-one and 2-fluoro-5-methanesulfonyloxymethylpyridine were replaced with 4-ben^loxy-l-[5-(2-piperidin- 
15 l-yletiK)xy)pyridin-2-yl]-lH-piridin-2- one (Exanple 20) and 4-fluorobenzyl bromide, to provide the title compound. 

'HNMR(300MHz,CDa3,5ppni): 1 .38-1 .70(6H,m), 
2.45-2.60(4H,m),2.75-2.88(2H,m),4.12^.25(2H,m), 
5.01(2H,s),6.01(lH,dJ=2.4Hz),6.06(lH,d4J=2.4,7.8Hz), 
20 7.10(2H,tJ=8.0Hz),7.34{lH,ddJ=3.0,8-6Hz), 
7.40(2H,ddJ=5.5,8.8Hz),7.73(lH,dJ=7.8Hz), 
7.78(lH,dJ=8.6Hz),8.19(lH,dJ=3.0Hz); 
mass spectrum (ESI):424.2(M+H). 

25 Exanple 27 

4-rf6-Methvl-3-pvridinvl)methoxv>l-(4-r2^1-piperidinvl)ethoxv]^^ lH^vridin-2-one 
(1) Preparation of 44iydroxy-l-{4-[(2-tetrahydropyranyl)oxy]phenyl}- lH-pyridin-2-one 

Lito a THF (25 mL>MeOH (25 mL) mixed solvent solution of 4-ben2yloxy-l-{4-[(2- 
tet^ahyd^opyranyl)oxy]phenyl}-lH-pyridin-2-one (Step (1) of Exanple 12, 2.05 g, 5.4 mmols), 10% palladium-on- 
30 caibon (600 mg) was added. The atmosphere was hydro^n-substituted, and the reaction system was stiired at roo^ 
tenperature for 3.5 hours. Hie reaction liquid was filtered, tiie solvent was concentrated under reduced pressure, 
methanol was added to the resulting residue and the precipitate was recovered by filtration. Drying the same, the title 
compound (1 .25 g, 80%) was obtained. 

35 (2) Preparation of 4-[(6-methyl-3-pyridinyl)methoxy]- l-{4-[(2- tetrahydropyranyl)oxy]phenyl}-lH-pyridin-2-one 
Step (5) of Exarrple 1 was repeated except that 4-benzyloxy-l - (4-hydroxyphenyl)-lH^yridin-2- 
one and 2-(dimethylamino)ethanol were replaced with the conpound as obtained in above Step (1) and 5- 
hydroxymethyl-2-methylpyridine, to provide the title compound. 



40 (3) Preparation of 4-[(6-methyl-3-pyridinyl)methoxy]-l-(4- hydroxypheny)-lH^yridin-2-one 
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The title compound was obtained by repeating Step (2) of Exanple 12, except that 4-benzyloxy-l - 
{4-[(24etnihydropyranyl)oxy]phenyl}-- lH-pyridin-2-one was replaced with the compound as obtained in above Step 
(2). 

(4) Preparation of 4-[(6-methyl-3-pyridinyl)metho?Q']-l-{4-[2-<l- piperidinyl)^^ phenyl} lH-pyridin-2-Qne 

The title compound was obtained by repeating Step (5) of Exanple 1 except that 4-benzylo;Q^-l -(4- 
hydro;Qphenyl)-lH-pyridin-2-one was replaced with the compound as obtained in above Step (3), 

'HNMR(400MHz,CDa3,5ppm): 1 .42-1 .50(2H,m), 

1 .60-1 .67(4H,m)^.52-2.58(4H,m),2.59(3H,s), 

2.82(2H,tJ=5.9Hz),4.16(2H,tJ=5.9Hz),5.01(2H,s), 

6.01(lH,ddJ=7.8,2.3H2),6.05(lH,dJ=2.3Hz), 

6.98(2H,dJ=9.4Hz),7.19-7.25(4Hjn),7.64(lH,ddJ=82,2.0Hz), 

8.55(lH,dJ=2.0Hz); 

mass spectrum (ESI):420(M+H). 

Exanple 28 

4~(4-Fluorobenzyloxy)- 1 - {4-f 2-( 1 -piperidinvDethoxvlphenyl ) - 1 H- pvridin~2-one 

(1) Preparation of 4-(4-fluorobenzyloxy)-l-{4-[(2- tetrahydropyranyl)- oxy]phenyl}-lH-pyridin-2-one 

The title conpound was obtained by repeating Step (2) of Example 25 except that 4-hydn)xy-l - {4- 
[2-(l-piperidinyl)ethoxy]phenyl}-lH-pyridin- 2-one and 2-fluoro-5-methanesulfonyloxy-methylpyridine waie 
replaced with 4-hydro3ty-l-{4-[2- tetrahydropyranyl)oxy]phenyl}-lH-pyridin-2-one (Step (1) of Example 27) and 4- 
fluorobenzyl bromide. 

(2) Preparation of 4-{4-fluoroben2yloxy)-l-(4-hydroxyphenyl)-lH-pyridin- 2-one 

The title compound was obtained by repeating Step (2) of Exan^}le 12, except that the compound 
as obtained in above Step (1) was used instead of 44)enzyloxy-l-{4-[(2-tetrahydropyranyl)oxy]phenyl}-lH-pyridm 
2-one. 

(3) Preparation of 4-(4-fluoroben2yloxy)-l-{4-[2-(l-piperidinyl)- ethoxy]phenyl}-lH-pyridin-2-one 

The title compound was obtained by repeating Step(5) of Example 1 , except that the conpound as 
obtained in above Step (2) wbs used in place of 4-benzyloxy-l-(4-hydroxyphenyl)-lH-pyridin-2-one and 2-(l- 
piperidine)efhanol was used in place of 2-(dimethylamino)ethanol. 

'HNMR(400MHz,CDa3,fippm): 1 .42-1 .50(2H,m), 

1 .59-1 .67(4H,m),2.48-2.58(4H,m),2,78-2.83(2H,m), 

4.12^.17(2H^),4.99(2H,s),6.01(lH,ddJ=7.8,2.3Hz), 

6.04(lH,dJ=2.3Hz),6.98(2H,dJ=8.6Hz),7.10(2H,tJ=8.6Hz), 

7.20-7.25(3H,m),7.40(2H,ddJ=8.6,5.5Hz); 

mass spectrum (ESI):423(M+H). 
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Examples 29 -32 

Example 28 was repeated excqjt that 2-(l-piperidine)etfaanol asused in Step (3) of Example 28 
was changed to coiespaiding compound in each am, to provide the confounds of Exanples 29 - 32. 

Example 29 

4-(4-FliiorobenzvloxvVl-l4-f2-^l-pvrroKdinvlledK)xvTphenvU-lHH>vridin-2-<m 

'HNMR(400MHz,CDa3,5ppm): 1 .83-1 .88(4H,m), 

2.66-2.76(4H^)^.95-3.01(2Hjn),4.16-421(2H^), 

4.99(2H,s),6.01(lH,ddJ=7.8^.3Hz),6.04(lH,dJ=2.3Hz), 

6.99(2H,dJ=8.4Hz),7.10(2H,tJ=8.4Hz),7.20-728(3Hm), 

7.40(2H,dd^.4,5.7Hz); 

mass spectrum (ESr):409(M+H); 

m.p.:124-126°C. 

Example 30 

1 - l4-r2-(Diethvlamino)ethoxv'tohenvl I -4-(4-fluorobenzvloxv)- 1 H- 
pvridin-2-one 

'HNMR(400MHz,CDa3,5Fqjm):l.ll-1.19(6H,m), 

2.66-2.83(4H,m),2.93-3.05(2H,m),4.09^.25(2H^), 

4.99(2H^),6.02(lH,ddJ=7.8^.3Hz),6.04(lH,dJ=2.3Hz), 

6.98(2H,dJ=8.6Hz),7.10(2H,tJ=8.6Hz),7.20-7.28(3H,m), 

7.40(2H,ddJ=8.6,5.7Hz); 

mass qjectnim (ESJ):4\ 1(M+H). 

Exanple31 

4-(4-nuCTobenzvloxvVl-l4-r2-(4-morpholinvl')eflK>xvTphaivl>-lHH?vridin-2-one 

'HNMR(400MHz,CDa3,5ppm):2.57-2.61(4H^), 

2.82(2H,t^=5.5Hz)3.73-3.76(4H^),4.14(2H,tJ=5.5Hz), 

4.99(2H,s),6.01(lH,ddJ=7.4,2.7Hz),6.04(lH,dJ=2.7H2), 

6.98(2H,dJ=9.0Hz),7.10(2H,tJ=8.8Hz),721(lH,dJ=7.4Hz), 

7.26(2H,dJ=9.0Hz),7.40(2H,ddJ=8.8,53Hz); 

mass ^jednim (ESI):425(M+H). 

Example 32 

4-(^4-FluorobenzvloxvVl-f4-f2-(trans-2.5-dirnethvl-l- p\Trolidinvl')ethoxv1- phenvU-lH-pvridin-2-one 



'HNMR(300MHz,CDa3.fippm):0.92-1.18(6H^), 
1 .32-1.52(2Itm), 1 .95-2. 15(2Hm),2.86-323(4Iim), 
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4.03-420(2H^),4.99(2H,s),6.00(lH,ddJ=2.7Hz,7.6HzX 
6.03(lH.cy=2.7Hz),6.98(2H,(y=8.9Hz),7.10(2H,U=8.8Hz), 
7.18-7.31(3H^),739(2H,cky=53Hz,8.8Hz); 
mass qjectnnn (ES5:437(M+H). 



5 



Exanple33 

4-f(5-^ucB^)-2^^\^^dinvl)metiloxv^-l-(4-^2-(l^VITOlidmvl)ethoxv^^^ lH-pvridin-2-one 

Step(l) of Exan^le 27 was rqjeated except fliat 4-ben^loxy-l-{4-[2-{l- 
pyrrolidmyl)e1hoxy]phenyl}-lH-pyridin-2-one (Exanple 12) was used in place of4-benzyloxy-l-[4-(2- 
10 telrahydropyranyloxy)phenyl]-lH-pyridin-2-one. So obtained 4-hydroxy-l-{4-[2-(l-pyrrolidinyl)ethoxy]phenyl}- 
lH-pyridin-2-one and 2-hydroxyinethyl-5-fluoropyridine were used in place of 4-benzyloxy-l-(4-hydroxyphenyl)- 
1 H-pyridin-2-one and 2-(l^yrrolidine)ethanol, respectively, in the reaction of Step (3) of Exanple 12 to provide the 
tide conpound. 

15 'HNMR(400MHz,CDa3,5ppm):1.81-1.85(4H,m), 



Exairples 34-43 

Exanple 33 was rqieated except fliat 2-hydroxymethyl-5-fliioropyridine was changed to 
corresponding compound in each run, to provide the conqxninds of Examples 34 - 43. 

25 

ExaiTple34 

4-[(5-Methvl-2^vridinvl)methoxv]-l-j4-f2-(l-pvnolidinvl)ethoxvTphenvU- lH-pvTidin-2-<Mie 



2.64-2.69(4H,m),2.94(2H,tJ=5.9Hz),4.15(2H,tJ=5.9Hz), 
5.15(2H,s),6.03(lH,dJ=2.7Hz),6.07(lH,ddJ=7.4,2.7Hz), 
6.99(2H,dJ=9.0Hz),7.27-722(3H,m),7.49-7.45(2H,m), 
8.48(lH,dJ=2.0Hz); 



20 



mass spectrum (ESI):410(M+H). 



35 



30 



'HNMR(4O0MHz,CDa3,5ppm): 1 .82-1 .87(4H,m),2.36(3H,s), 

2.65-2.72(4H,m),2.96(2H,U=5.7Hz),4.17(2H,t,J=5.7Hz), 

5.13(2H,s),6.03(lH,dJ=2.7Hz),6.07(lH.ddJ=7.4,2.7Hz), 

6.99(2H,dJ=9.0Hz),7.21(lH,dJ=7.4Hz),725(2H,d,J=9.0Hz), 

7.34(lH,dJ=8.2Hz),7.55(lH,ddJ=82,23Hz), 

8.45(lH,dJ=2.3Hz); 

mass spectrum (ESI):406^+H). 



Example 35 

4-r(6-Ruoit)-2i?vridinvl>tiethoxv1-l-l4-r2-(l^pvrrolidinvDethoxvTphenvU lHi?vridin-2-one 



40 



'HNMR(400MHz,CDa3,6ppm): 1 .84-1 .89(4H,m), 
2.72-2.78(4H,m)3.01(2H,t^=5.5Hz),4.19(2H,tJ=5.5Hz), 
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5.10(2H,s),6.00(lH,dJ=2.3Hz),6.08(lH,dcU=7.8;23H2), 
6.91(lH,ddJ=7.8^3Hz),6.99(2H,dJ==9.4Hz),7.23-727(3H^), 
7.36(lH,<U=7.8Hz),7.85(lH,ciJ=7.8Hz); 
mass spectmm (ESI):410^+H). 

5 

Example 36 

l-(442-fl-PvrroHdinvl)etfaoxv]phenvU-4-f(5-trifluorom 

^HNMR(400MH2,CDa3,6ppm): 1 .82-1 .87(4H^), 
10 2.65-2.72(4H^)^.96(2H,tJ=5.5Hz),4.17(2H,U=55Hz), 
5.24(2H,s),6.01(lH,cU=2.7Hz),6.10(lH,dcy=7.8^.7H2), 
6.99(2H,(y=8.6Hz),7.24-727(3H^),7.62(lH,(y=8.6Hz), 
7.99(lH,(y=8.6Hz),8.89(lH,s); 
mass spectrum (ES1):460^+H). 

15 

Example 37 

4-f f 5-Diflucax>me1hoxv-2-pvridinvl)methoxv1" 1 - 14-[2-( 1 ■pymplidinvlV ethoxvTphenvU -1 H-pvridin-2-one 
(1) Preparation of 24>rom(>-5-difluoromethoxypyTidine 

Potassium carbonate (2.4 g, 1 7.3 mmols) and sodium chlorodifluoroacetate (4.2 g, 27.5 mmols) 
20 were added to a DMF (20 mL) solution of 2-hromo-5-hydroxypyridine (2.4 g, 13.8 mmols) and stined overnight at 
80^C. The reaction liquid was cooled to room temperature, added ether, washed with water and dried over anhydrous 
magnesium sulfate. Concentrating the solvent under reduced pressure, flie resulting residue was purified on silica gel 
column chromatography (C-300; hexane: ethyl acetate = 100: 1 - 100:2) to provide fee title compound (1 .32 g, 43%). 

25 (2) Preparation of 2-etiioxycarbonyl-5-difluoromethoxypyridine 

A DMF (15 mL)-ethanol (15 mL) mixed solvent solution of 2-bromo-5-difluoiDmethoxypyridine 
(1.32 g, 5.89 mmols), palladium acetate (132 mg, 0.59 mmol), 1,1 '-bis(diphenylphosphino)fen-ocene (654 mg, 1.18 
mmols) and triethylamine (1 .6 mL, 1 1 .8 mmols) was stirred overnight at 50°C in carbon monoxide atmosphere. The 
reaction liquid was cooled to room tenperature and the solvent was concentrated under reduced pressure. Ethyl 

30 acetate was added to the resulting residue, followed by washing with water and drying over anhydrous magnesium 
sulfate. Concentrating the solvent under reduced pressure, the residue was purified on silica gel column 
chromatography (C-300, hexane: ethyl acetate = 4: 1 - 3:2) to provide the titie compound (1 .03 g, 80%). 

(3) Preparation of 5-difluoromethoxy-2-hydroxymethylpyridine 
35 A toluene solution (13.8 mL, 13.8 mmols) of IN diisobutylaluminium hydride was added to a THF 

solution (40 mL) of 2-ethoxycarbonyl-5-difluonomethoxypyridine (1 .0 g, 4.6 mmols) and stirred at 0®C for 40 
minutes. Successively sodium borohydride (1 74 mg, 4.6 mmols) and methanol (2 mL) were added and stirred at 0®C 
for 30 minutes. Sodium sul&tedecahydrate was added to the reaction Uquid and stined ovenii^t at 
tenperature. Filtering the insoluble matter with CeUte, the solvent was concentrated unde^ The 
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residue was purified on silica gel column chromatography (C-300, hexane: ethyl acetate = 3:2 - 2:3) to provide the 
title conqwund (738 mg, 87%). 

(4) Preparation of 4-((5-difluoix>me1hoxy-2^yridinyl)methoxy]-l-{4-[2- (l-pyrrolidinyl)ethoxy]phenyl}-lH-pyridin- 
S 2-one 

Treating the con^und as obtained in above Step (3) in the manner similar to Exanq>le 33, the tide 
conpound was obtained 

'HNMR(400MHz,CDa3,5ppm): 1 .90-1 .97(4H,m), 
10 2.77-3. 1 9(6H,m),425^.30(2H^),5. 1 7(2H,s), 

6.03(lH,dJ=3.1Hz),6.08(lH.ddJ=7.8,3.1Hz), 
6.57(lH,tJ=72.4Hz),6.99(2H,dJ=8.6Hz),7.22-728(3H^), 
7.57-7.48(2H,m),8.49(lH,d^3. IHz); 
mass spectrum (ES0:458(M+H). 

15 

Exanple38 

4-fC>clopentvlnieflioxvVl-(4-f2-(l-pvrrolidinvl)ethoxv)phenvU-lH-i3vridin- 2-one 

'HNMR(400MHz,<:Da3,5ppm): 1 28-1 .38(2H^), 
20 1 .54-1 .70(4H,m),l .79-1 .88(6H,m),232-2.40(lH,m), 

2.68-2.76(4H,m),2.98(2H,t,J=5.1Hz)3.82(2H,dJ=7.0Hz). 

4. 1 8(2H,tJ=5.1Hz),5.94(lH,dJ=2.4Hz), 
5.96(lH,dd^=7.02.4Hz),6.99(2H,dJ=8.6Hz), 
7.18(lH,d^=7.0Hz),7.25(2H,dJ=8.6Hz); 
25 massspectnim(ES5:383(M+H). 

Example 39 

4-(CvclohexvlnieflioxvVl-(4-r2-(l-pvrrolidinvl'tetfaoxvlphaivll-lH-pvridin- 2-one 

30 'HNMR(400MHz,CDa3,6ppm):0.98-1.10(2H,m), 

1.17-1 .36(4H,m), 1 .50-1 .90(9H,m),2.67-2.80(4H^), 

2.96-3.04(2H,m),3.75(2H,dJ=5.5Hz),4.17-423(2H,m), 

5.93(lH,dJ=2.4Hz),5.96(lH,ddJ=7.8^.4Hz), 

6.99(2H,dJ=8.6Hz),7.18(lH,dJ=7.8H2),7.25(2H,dJ=8.6Hz); 
35 mass spectrum (ESQ:397(M-««). 

Exairple40 

4-rC5-Chloro-2-pvridinvl)methoxv1-l-f4-f2-(l-pvrrolidinvl)ethoxvTDhenvU- IH- Dvridin-2-one 

40 'HNN4R(400MHz,CaXa3,5ppm):1.82-1.86(4H,m), 

2.65-2.71(4Iim),2.96(2H.tJ^.9Hz),4.16(2H,tJ=5.9Hz), 
5.15(2H,s),6.02(lH,dJ=2.7Hz).6.07(lH,ddJ=7.8,2.7Hz), 



BY0039 



6.99(2H,dJ=9.0Hz),722-727(3H,m),7.43(lH,(U=8.6Hz), 

7.73(lH,d(y=8.6^.3Hz).8.58(lH.<U=2.3Hz); 

mass spectnim (ESI):426(M+H); 

m.p.:168-170°C. 

5 

Exanple41 

4-f4-nnflii(H<)meflivl")baizvloxv1-l-(4-r24'l^pvnT)Udinvl)eflioxv1ph 

'HNMR(400MHz,CDa3,5ppm): 1 .83-1 .88(4H^), 
10 2.68-2.75(4Hjn)^.98(2H,U=5.5Hz),4. 18(2H,U=53Hz), 

5.10(2H^),6.02(lH,dJ=2.4Hz),6.05(lH,d<U=7.8;2.4Hz), 
6.99(2H,(y=9.4Hz),722-727(3H^),7.54(2H,<y=7.8Hz), 

7.67(2H,dJ=7.8Hz); 

mass spectrum (ESI):459(M+H). 

15 

Exanple42 

4-(2-FluorobenzvloxvV 1 - 14-f 2-( 1 -pvrrolidinvDethoxvlphenvl } - 1 H- pvriclin-2-one 

'HNMR(400MHz,CDa3,Sppm): 1 .93-1 .99(4H^), 

20 2.88-3.04(4H^),3.14-3.20(2H,m),4.28-4.33(2H^), 

5.10(2H,s),6.04(lH,d4J=7.8^.4Hz),6.08(lH,dJ=2.4Hz), 

6.95-7.49(9H,m); 

mass spectnim (ESr):409(M+H). 



25 Exanple 43 

4-(3-FluorobaTzvloxvVl-(4-r2-(lH?\Trolidinvl')ethoxvlDhenvl>-lH-pvridin-2-^ 

'HNMR(400MHz,CDa3,5ppm): 1 .90-1 .94{4H^), 
2.82-2.90(4H,m),3.08(2H,tJ=5.3Hz),4.26(2H,tJ=5.3Hz), 
30 5.04(2H,s),6.01(lH,cy=2.7Hz),6.05(lH,dcU=7.7^.7Hz), 
6.97-7.41(9H^); 
mass spectrum (ESr):409(M+H). 



Exanq}le44 

35 5-(4-FlucBX)benzvloxvV2-(4-r2-^l-pvrroMdinvl)etfaoxvTphenvU-2H-pvridazin 

(1) Pteparaticm of 4,5-dilst>m0-2-(4-metho}^henyl)-2H^yridazin-3-one 

Mucobiomic acid (3.0 g, 1 1 .6 mmols), 4-methoxyphenylhydrazine hydrochloride (2.6 g, A42 

mmols) and sodium caibonate (0. 95 g, 26.8 mmols) were stirred in water (48 mL) at mom tenperature for an hour. 

Formed precipitate was recovered by filtration, dried and stirred in acetic acid (20 mL) at OO^C for 30 minutes. 
40 While the solution remained hot, water (100 mL) was added thereto and the soluticm was cooled to room tempoature 
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under stirring. The resulting precipitate was recovered by fQtration, washed with water (50 mL) and methanol (50 
mL) and dried to provide the title oonqwund (2.73 g, 652%). 

(2) Preparation of 4,5-dibiX)mo-2-(4-hydroxyphenyl> 2H-pyridazin-3-one 
5 A IN dicMoroniethane solution (5.5 mL) of boron tribromide was added to a dichloromefliane 

solution (30 mL) of 4,5-dibromo-2- (4-methoxyphenyl)-2H-pyridazin-3-one (1 . 1 g, 3.06 mmols), ami stin^ 
overnight at room ten^Daiature. Water (30 mL) was added and stirred for 30 miniites. The resulting precipitate was 
recovered by filtration, washed with water and chloroform and dried to provide the title con^und (1 .03 g, 97%). 

10 (3) Preparation of 4,5-dibromo-2- {4-[(tetrahydropyranyl)oxy]phenyl} - 2H-pyrida2in-3-one 

A catalytic amount of pyridiniump-toluenesulfonate and 3,4-dihydro-2H-pyrane (0.8 mL, 8.89 
mmols) were added to a dichloromethane (30 mL) solution of 4,5-di-bromo-2-(4-hydroxyphenyl)- 2H-pyridazin-3- 
one ( 1 .03 g, 2.98 mmols), and stirred at room tenperature for 2 hours, washed with saturated aqueous sodium 
bicarbonate solution and saturated brine, and dried over anhydrous potassium carbonate. Concentrating the solvent 

15 under reduced pressure, the resulting residue was crystallized &om mixed solvent of ethyl acetate and hexane to 
provide the title conpound (1 .1 g, 86%). 

(4) Preparation of 4-bromo-5-(4-fluoroben2yloxy)-2-{4-[2- tetrahydropyranyl)oxy]phenyl}-2H-pyridazin-3-one 

Sodium hydride (3 1 mg, 0.75 mmol, 60% oiliness) was added to NJ^-dimethylformamide solution 
20 (2 mL) of 4-fluoroben2yl alcohol (0.091 mL, 0.84 mmol), and stirred at room tenperature for an hour. This reaction 
liquid was gradually added to NJ^-dimethylformamide solution (2 mL) of 4,5-dibromo-2-{4-[2- 
tetrahydropyranyl]oxy}phenyl}-2H-pyridazin-3-one (300 mg, 0.70 mmol) and stirred at room temperature for an 
hour. Ethyl acetate was added to flie reaction liquid, followed by washing with water and saturated brine and drying 
over anhydrous magnesium sulfate. Concentrating tfie solvent under reduced pressure, flie resulting residue was 
25 purified on silica ^1 column chromatography (C300; efliyl acetate: hexane = 1 :2) to provide the title conpound (1 36 
mg,41%). 

(5) Preparation of 5-(4-fluorobenzyloxy)-2-{4-[(2-tetrahydropyranyl)oxy]- phenyl }-2H-pyridazin-3-one 

To a tetrahydrofuran solution (1 mL) of 4-bromo-5-(4- fluorobenzyloxy)-2-{4-[(2- 
30 tetrahydropyranyl)oxy]phenyl} -2H-pyridazin- 3-one (1 36 mg, 0.29 mmol), 2.66 N n-butyl lithium hexane-solution 
(0. 1 3 mL, 0.35 mmol) was added at — 78°C and stirred for 30 minutes. Methanol was added to the reaction liquid, 
warmed up to room tenperature and ethyl acetate was added. Thus obtained organic layer was washed with 5% 
aqueous citric acid solution and saturated brine, and dried over anhydrous magnesium sulfate. Concentrating the 
solvent under reduced pressure, tiie resulting residue was purified on silica gel column chromatography (C-300; ethyl 
35 acetate: hexane = 1 : 1) to provide the title conpound (74.2 mg, 65.3%). 

(6) Preparation of 5-(4-fluoroben2yloxy)-2-{4-[2-(l-pyrrolidinyl)ethoxy]- phenyl} -2H-pyridazin-3-one 
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The reactions of Steps (2) and (3) of Example 12 were conducted using the compound as obtained 
in above Step (5) in place of 4-ben^loxy-l-{4-[24etrahydropyranyl)oxy]phenyl}-lH-pyri to pax)vide the 

title compound. 

5 'HNMR(3()0MHzJDMS(>d6,5ppm): 1 .65- 1 .80(4H^), 

2.50-2.75(4Iim)^.80-3.00(2H^),4.13(2H,tJ=5.6Hz), 

5.16(2H,s),6.49(lH,dJ=2.8H2),7.02(2H,dJ=8.9Hz), 

7.26(2H,tJ=8.7Hz),738(2H,dJ=8.9Hz), 

7.38(2H,ddJ=5.6Hz,8,7Hz),7.92(lH,dJ=2.8Hz); 
10 mass spectrum (ESI):410(M+H). 

Example 45 

4'r(E>'2-(4-Fluorophenvnvinvl1- 1 - (4-124 1 -pvrrolidinvl')ethoxv]phenvU-lH- pvridin-2-one 

( 1 ) Preparation of 4-iodo-2-(4-methoxybenzyloxy )pyridine 

15 Sodium hydride (60% oiliness, 4.93 g, 0.188 mmol) was added to DMF (250 mL) solution of 4- 

methoxybenzyl alcohol (1 7.04 g) under cooling with ice, and stirred for 30 minutes, followed by addition of 2-fluoro- 
4- iodopyridine (25.0 g) and 2 hours' stirring at room tenperature. Water was added to the reaction liquid, followed 
by extraction with ettier. The organic layer was washed with saturated brine and dried over anhydrous magnesium 
sulfete. The solvent was concentrated under reduced pressure, diisopropyl ether was added to the residue, and the 

20 formed solid was recovered by filtration to [jrovide the title compound (26. 1 5 g, 68%). 

(2) Preparation of 4-[(E)-2-{4-fluorophenyl)vinyl]-2-(4-methoxybenzyloxy)- pyridine 

4-nuarostyrene (3.0 mL), dichlorobis (triphenylphosphine) palladium (870 mg) and potassium 
carbonate {52 g) were added to DMF (70 mL) solution of 4-iodo-2-(4-methoxyben2yloxy)pyridine (4.25 g) and 
25 stirred at lOO^C for 1 9 hours. Saturated brine was added to (he reaction liquid, followed by extraction with ediyl 
acetate and drying over anhydrous magnesium sul&te. Concentrating the solvent under reduced pressure, the 
resulting residue was purified on silica gel column chromatography (C-200; ethyl acetate: hexane = 1 : 19 - 1 :9 -1 :4) 
to provide the title compound (2.55 g, 61%). 

30 (3) Preparation of 4-[(E)-2-(4-fluorophenyl)vinyl]- 1 H-pyridin-2-one 

Trifluoroacetic acid (15 mL) was added to a chloroform (15 mL) solution of 4-[(E)-2-(4- 
fluorophenyl)vinyl]-2-(4-methoxyben2yloxy)pyridine (2.5 g) and stirred at room temperature for an hour. The 
reaction liquid was concentrated under reduced pressure, diethyl ether was added to the resulting residue and the 
formed solid was recovered by filtration to provide the title conpound (1 .63 g, 1 00%). 

35 

(4) Preparation of 4-[(E>2-(4-fluorophenyl)vinyl]-l-{4-[2-(l-pymolidinyl> ethoxylphaiyl}-lH-pyridin-2-one 

Operations similar to Steps (1), (2) and (3) of Example 12 were conducted except diat 4-[(E>-2-(4- 
fluorophenyl)vinyl]-lH-pyridin-2- one was used in place of 4-ben2ylo3Qr-lH^yridin-2-one in Example 12, to provide 
the title conpound. 
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'HNMR(300MHz,CDa3,5ppm): 1 .88-2.08(4H^), 

2.85-3.07(4H^),3.07-328(2H^),428-4.42(2H^), 

6.46(lH,d(U=1.9,7.2Hz),6.62(lH,<y=1.9Hz), 

6.83(lH,(y=16.4Hz),7.02(2H,(y=8.9Hz),7.09(2H,cy=8.9Hz), 

7.16(lH,cy=16.4Hz),7.30(lH,cU=72Hz),7.32(2H,dJ=8.9Hz), 

7.79(2H,d(y=5.4,8.7Hz); 

mass qjectrum (ESI):405.1(M+H). 



Exanple46 

10 4-f(EV2-^)henvlvinvl1-l-(4-f2-(l-pviTOHdinvl'teflK>xv]phmvU-l^ 

Exanple 45 was repeated except that slyrene was used in place of 4-fluorostyrene in Step (2) of 
Exanple 45, to provide the title compound. 



Example 47 

4-r(EV2-(5<Moro-2-p\ddinvl>vinvll-l-|4-[2-(l-p\TTOlidinvl"tethoxv]phenyU- lH-pvridin-2-one 

(1) Preparation of 5-chloro-2-vtnylpyridine 

A mixture of 2,5-dichloropyridine (10.0 g), potassium vinyltrifluoroborate (10.86 g), 
25 dichloromethane complex (2.5 g) of dichloro-1,1 '-bis(diphenylphosphino)- fenocene palladium (11), triethylamine 
(14.13 mL) and ethanol(l 50 mL) was stirred overnight under reflux. Afler cooling the system to room temperature, 
ediyl acetate was added, followed by washing with saturated aqueous sodium hydrogencarbonate solution and 
saturated brine and drying over anhydrous sodium sul&te. Concentrating die solvent under reduced pressure, the 
resulting residue was di^ed under reduced pressure (63°C, 8 mniHg) to provide the title compound (6.50 g, 69%). 

30 

(2) Preparation of 4-[(E)-2-<5-cM<MO-2-pyridinyl)vinyl]-l-{4-[2-<l-pynx)Kdinyl)eflKJxy]-phenyl}-lH^ 

Exanq)le 45 was repeated except that 5-chloro-2-vinylpyridine was used in place of 4- 
fluorostyrene, to provide die title conqwund. 

35 'HNMR(400MHz,CDa3,5ppm):1.80-1.85(4H,m), 



15 



'HNMR(300MHz,CDa3,6ppm): 1 .72-1 .92(4H,m), 
2.53-2.75(4H,m),2.93(2H,tJ=6.0Hz),4.15(2H,tJ=6.0Hz), 
6.48(lH,ddJ=l .8,7.5Hz),6.64(lH,dJ=l .8Hz), 
6.92(lH,dJ=16.3Hz),7.01(2H,dJ=8.9Hz),7.20(lH,d,>=16.3Hz), 
7.25-7.45(6H,m),7.5 1 -7.59(2H,m); 
mass spectrum (APcr):387.1(!VI+H). 



20 



40 



2.60-2.67(4H,m),2.92(2H,tJ=5.9Hz),4.15(2H,tJ=5.9Hz). 

6.48(lH.ddJ=2.0,7.1Hz),6.72(lH,dJ=2.0Hz), 

7.02(2H,dJ=8.7Hz),7.18(lH,d^l6Hz),7.31(2H,dJ=«.7Hz), 

7.33(lH,dJ=7.1Hz),7.38(lH,dJ=8.4Hz),7.42(lH,dJ=16Hz), 

7.69(lH,ddJ=2.6,8.4Hz),8.59(lH.dJ=2.6Hz); 

mass spectrum (ES1):422(M+H). 
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Exanple48 

44rEV2-(5 -fluoro-2-pvridinvl)vinvl]- 1 - 14-[2-( 1 -pviTOlidmvl^thoxv]phenvl ) - 1 H-pvridin-2-one 

Example 47 was repeated except fliat S-chloro-2-fluoropyridine was used in place of 2^- 
S dichloropyridine in Step (1) of Exanple 47, to provide die title conqx>iind. 

'HNMR(300MHz,CDa3,6ppm): 1 .72-1 .92(4H^), 
2.58-2.75(4H^)^.93(2H,tJ=6.0Hz),4. 1 6(2H,tJ=6.0Hz), 
6.48(lH,ddJ=l .9,7.2Hz),6.71(lH,dJ=l .9Hz), 
10 7.01(2H.dJ=9.0Hz),7.20(lH,dJ=15.8Hz),7.25-7.38(3H,m), 

7.36(lH,dJ=15.8Hz),7.43(2H,d,>=9.0Hz),8.50(lH,dJ=32Hz); 
mass plectrum (ESr):406.3(M+H). 

Exan:^les49-50 

1 S Exanple 45 was repeated except that 2-(l -pynolidjne)ethanol in Step (4) of Exanq>le 45 was 

replaced widi each corresponding compound, to provide the conpounds of Exanples 49 - 50. 

Example 49 

4-rffiV2-(4-fluoix)phenvnvinvll-l-l4-f2-(2H)xo-l^vrrolidinvl)ethoxv]phenvU-lH-pvridin-2^ 

20 

'HNMR(300MHz,CDa3,5ppm):2.04(2II,ttJ=7. 1 ,8. IHz), 
2.40(2H,tJ=8.1Hz)339(2H,t,J=7.1Hz)3.71(2H,tJ=5.1Hz), 
4. 15(2H,t^=5. lHz),6.46(lH,ddJ=l .9,72Hz), 
6.62(lH,dJ=1.9Hz),6.83(lH,dJ=162Hz),6.98(2H,dJ=8.9Hz), 
25 7.09(2H,tJ=8.7Hz),7.15(lH,dJ=162Hz),7.30(lH,dJ=7.2Hz), 
7.31(2H,dJ=8.9Hz),7.52(2H,d4J=5.4,8.7Hz); 
mass spectrum (ESI):419.2^+H). 

Example 50 

30 4-f(E^2-(4-fluorophenYl)vinvl1-l-(4-l2-rGRV3-fluoro-l-pvnx)lidinvl1eflioxv>-phenvlVl^ 

lHNMR(300MHz,CDa3,5ppm): 1 .99-2.25(2H^), 
2.57-2.64(lH,m),2.83-3.06(5H,m),4.16(2H,tJ=5.7Hz), 
5.11-529(lH,m).6.46(lH,ddJ=7.4,2.0Hz),6.63(lH,4J=2.0Hz), 
35 6.83(lH,dJ=16.0Hz),7.00(2H,d^.6Hz).7.09(2H,tJ=8.6Hz). 
7.15(lH,dJ=16.0Hz),729-7.32(3H,m), 
7.52(2H,ddJ=8.6^.5Hz); 
mass spectrum (ESI):423(M+H). 

40 ExanqjleSl 

4-rrEV2-(4-methoxvphenvl)vinvl]-l-l4-r2-(l-pvrrolidinvl]elhoxv>phenvl>- lH-pvridin-2-one 
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(1) Preparation of 4-<(E>2-{4-[(2-methyl-2-propyl)oxy]phenyl}vinyl) -2-(4-methoxybenzyloxy)pyridine 

Step (2) of Example 45 was repeated except that 4-fluorosty!:ene was replaced with 4-[(2-methyl-2- 
propyl)oxy]styrene, to provide the title compound. 

(2) Preparation of 4^(E-2-{4-[(2-metfiyl-2-propyl)oxy]phenyl}vinyl>-lH- pyridin-2-one 

Formic acid (1 .0 mL, 26.50 mmols) and palladium hydroxide (167 mg) were added to a methanol 
(20 mL) solution of 4-((E)-2- {4-[(2-methyl-2-ijropyl)oxy]phenyl} vinyl)-2-(4- metho>ybenzyloxy)pyridine (1 .03 g, 
2.64 mmols), and stored at 80^C for 2 hours. The reaction liquid was filtered fluDUgh Celite and concentrated under 
reduced pressure to provide a yellow solid. Washing the solid with diethyl ether (20 mL), the tide compound was 
obtained as a vs^iite solid (523 mg, 73%). 

(3) Preparation of 4-((E)-2-{4-[(2-methyl-2-propyl)oxy]phmyl}vinyl>l-[4-(2- tetrahydropyranyloxy)phenyl]-lH- 
pyridin-2-one 

Step (1) of Exanple 12 was repeated except that 4-benzyloxy-lH- pyridin-2-one was replaced with 
4-((E)-2-{4-[(2-methyl-2-propyl)- oxy]phenyl}-vinyl)-lH-pyridin-2-one, to provide the title cornx)und. 

(4) Preparation of 4-((E)-2-{4-[(2-methyl-2-propyl)oxy]phenyl}vinyl)-l- (4-hydroxyphenyl)-lH-pyridin-2-one 

Acetic acid (2 mL) and water (0.5 mL) were added to a THF (3mL) solution of 4-((E-2-{4-[(2- 
methyl-2- propyl)oxy]phenyl}vinyl)-l-[4-(2- tetrahydropyranyloxy)phenyl]-lH-pyridin-2-one (200 mg, 0.45 mmol) 
and stirred at 70°C for 2 hours. Concentrating the reaction liquid under reduced pressure, a yellow solid was obtained 
The solid was washed with water (30 mL) to provide the title compound (164 mg, 98%) as a white solid 

(5) Preparation of 4<0E)-2-{4-[(2-methyl-2i3ropyl)oxy]phenyl} vinyl)-l-{4-[2- (l-pyrrolidinyl)ethoxy]phenyl}-lH- 
pyridin-2-Qne 

Step(3) of Exarrple 12 was repeated except that 4-benzyloxy-l- (44iydroxyphenyl)-lH-pyridin-»2- 
one was replaced with 4-((E>2-{4-[(2-methyl-2-propyl)oxy]phenyl}vinyl)-l-(4- hydroxyphenyl)-lH- pyridin-2-one, 
to pirovide the title con^und. 

(6) Preparation of 4[(E)-2-(4-hydroxyphenyl)vinyl]-l-{4-[2-(l-pyrrolidinyl>- ethoxy]phenyl}-lH-pyridin-2-one 

Trifluoroacetic acid (2 mL) was added to 4-((E)-2-{4-[(2-methyl-2- propyl)oxy]phenyl} vinyl)-! - 
{4-[2-(l-pyrrolidinyl)ethoxy]phenyl}- lH-pyridin-2-one (120 mg, 0,26 mmol) and stirred at room terrqDerature for 30 
minutes. After concentrating the reaction liquid under reduced pressure, chloroform was added to the reaction liquid 
which then was washed with aqueous sodium hydrogencarbonate solution and dried over anhydrous sodium sulfate. 
Concentrating the solvent under reduced pressure, the tide compound (97 mg, 92%) was obtained as a white solid. 

(7) Preparation of 4-[(E)-2-(4-methoxyphenyl)vinyl]-l-{4-[2-(l-pyrrolidinyl]- ethoxy}phenyl)-lH-pyridin-2-one 

Potassium carbonate (1 1 mg, 0.08 mmol) and methyl p-toluenesulfonate (6 mg, 0.03 mmol) were 
added to DMF (2 mL) solution of 4[(E)-2<4-hydroxyphaiyl)vinyl]-l-{4-[2-(l-pyrroUdinyl)eftoxy]pheny^ 
pyridin-2-one ( 1 1 mg, 0.03 mmol), and stined for a day and night at SO^'C. Ethyl acetate was added to the reaction 
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liquid, followed by washing with water and saturated brine and drying over anhydrous sodium sulfate. Concentrating 
the reaction liquid under reduced pressure, die residue was purified on silica gel column chromatography (C-300; 
medianol : chlorofoim = 1 :20 -1 : 1 0) to provide the title compound (6 mg, 53%) as a wWte solid. 

'HN]VIR(400MHz,CI)a3,5ppm): 1 .80-1 .86(4H,m), 

2.61-2.70(4H^)^.95(2H,tJ=6.0Hz),3.83(3H,s), 

4. 16(2H,tJ=6.0Hz),6.45(lH,ddJ=l .6Hz,7.6Hz),6.60(lH,s), 

679(lH,dJ=16.0Hz)A94(2H,dJ=8.8Hz),7.(X)(2H,dJ=8.8Hz), 

7.15(lH,dJ=16.0Hz),725-7.35(3H^),7.48(2H,dJ=8.8Hz); 

mass spectnmi (ESI):417(M+H). 

ExanpleS2 

4-f fEV2-f4-(fluoromeflToxv)phenvl1vinvU-l -l4-r2-(l-pvnolidinvl^tiToxvV phenvU-lHi3vridin-2-one 

Step (3) of Exanfple 5 1 was repeated ©ccept ftat methyl p-toluenesulfonate was replaced with 
fluoromethyl p-toluenesulfonate, to provide the title compound 

•HNMR(4()0MHz,CDa3,6ppm): 1 .80-1 .86(4H,m), 
2.61-2.70(4H,m)^.95(2H,tJ=6.0Hz),4.15(2H,tJ=6.0Hz), 
5.75(2H,dJ=54.4Hz),6.46(lH,ddJ=l .6Hz,7.2Hz),6.62(lH,s), 
6.83(lH,dJ=16.8HzX7.00(2H,dJ=8.8Hz),7.10(2H,dJ=8.8Hz), 
7.15(lH,dJ=16.8Hz),725-7.35(3H,m),7.52(2H,dJ=8.8Hz); 
mass spectrum (ESI):435(M+H). 

Exanples 53-54 

Step (1) of Exanple 27 was repeated except fliat 4-benzyloxy-l -[4-(2- 
tetrahydropyranyloxy)phenyl]-lH-pyridin-2-one was replaced wifli the conpound of Exan^le 46 or 48 to provide 
the compounds of Examples 53 and 54, respectively. 

Example 53 

4^2-PhenvlethvlVl-f4-f2-(l-pvniolidinvl)ethoxv]phenvU-lH-p^ 

^HNMR(300MHz,CDa3,6ppm): 1 .79-1 .95(4H,m), 
2.65-2.86(6H,m),2.90-2.98(2H^),3.00(2H,t,J=5,8Hz), 
4.20(2H,tJ=5.8Hz),6.07(lH,ddJ=1.9,7.1Hz), 
6.48(lH,dJ=1.9Hz>,7.00(2H,dJ=9.0Hz),7.18-7.32(8H,m); 
mass spectmm (ESr):389.3(M+H). 

Example 54 

4-r2-f5-nuoro-2i3vridinvl)ethvl1-l-l4-r2-fl-pvnx)lidinvl)^ 2-one 
'HNMR(300MHz,CDa3,5ppm): 1 .72-1 .88(4H,m), 
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2.55-2.70(4H^)^.84.2.95(2H^)^.92(2H,U=5.9Hz), 

3.05-3.15(2H^)A14(2H,U==5.9Hz)A09(lH,ddJ=1.9J.lHz), 

6.45(lH,<U=1.9Hz),6.99(2H,cU=8.9Hz),7.10-7.38(5H^), 

8.38-8,43(lH^); 

mass spectrum (APcI):408. 1 (MHI). 
Example 55 

4-r2-(4-FluoroDhenvl^vl1- 1 - l4-r2-( 1 'pvrrolidinvDethoxvTphenvl I - 1 H- pvridin-2one 

(1) Preparation of 4-[2-(4-fluorophenyl)ethyl]-2-(4- methoxybenzyloxy)- pyridine 

9-Borabicyclo[3.3. Ijnonane (540 mg) was added to THF solution (5 mL) of 4-fluorostyrene (240 
mL) and stined at room temperature for 2 hours. To the reaction liquid, the conpound synthesized in Step (1) of 
Exanple 45 (340 mg), tetrakis (triphenylphosphine) palladium (60 mg), DMF (5 mL) and 2M aqueous sodium 
carbonate solution ( 1 mL) were added and stined at 1 00°C for 1 9 hours. Saturated hrine was added to the reaction 
liquid, followed by extraction with ethyl acetate and diying over anhydrous magnesium sul&te. Concentrating ttie 
solvent under reduced pressure, the residue was purified on silica gel column chromatogr^hy (C-200; ethyl acetate: 
h»cane =1 :9 - 1 :4) to provide the title compound (336 mg, 100%). 

(2) Preparation of 4^2<4-fluorophenyl)ethyl]-l-{4-[2<l- pyiToUdinyl)efhoxy]phen 

The title conpound was synthesized by tfie mefliod similar to Steps (3) and (4) of Exanple 45. 

*HNMR(300MHz,Crx:n3,5ppm): 1 .65-2.00(4H,m), 

2.62-2.72(4H,m),2.68-2.83(2H,m),2.85-2.95(2H,m), 

2.95(2H,t,J=5.8Hz),4.16(2H,tJ=5.8Hz),6.04(lH,dJ=7.0Hz), 

6.45(lH,s),6.98(2H,dJ=8.4Hz),7.00(2H,dJ=8.4Hz), 

7.15(2H,ddJ=54,8.4Hz),7.22(lH,dJ=7.0Hz), 

7.27(2H,dJ=8.4Hz); 

mass spectrum (ESI):407. 1(M+H). 

Example 56 

4-r(4-Fluorophenoxv)methYl1- 1 - {4-\24 1 -Pvrrolidinvl)ethoxv1phenvU - 1 H-pvridin-2K)ne 

(1) Preparation of (2-chlon>4-pyridinyl)meflTanol 

Borane-dimethyl sulfide conplex (14.30 mL, 14.30 mmols) was added to tetrahydrofiiran solution 
of 2-chlQroisonicotinic acid (17.56 g, 1 1 .5 mmols) under cooling with ice, and stirred at room tenrperature for 2.5 
days, followed by fimho* an hour's stirring at 50**C. Cooling the reaction liquid to room temperature, eth>d acetate 
was added, followed by washing with saturated aqueous ammonium chloride solution and saturated brine and drying 
over anhydrous sodium sulfate. Concentrating the solvent under reduced pressure, ttie tide con^wund (1 5.0 g, 93%) 
was obtained. 

(2) Preparation of 2-chloro-4-[(4-fluorophenoxy)methyl]pyridine 

Triethylamine (1 .2 mL, 8.4 mmols) was added to a mixture of (2-chloro-4-pyridinyl)methanol (1 .0 
g, 7.0 mmols), methanesulfonyl chloride (0.6 mL, 7.7 mmols) and ethyl acetate (20 mL) under cooling with ice, and 
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stinTedatixx)mteinperatiniefor2hours. Filtering the reaction Uquid, fte filtrate was concentrate^^ To the resulting 
residue, 4-fluoiophenol (0.94 g, 8.4 mmols), potassium carbonate (1 .93 g, 14.0 mmols) and NJ>J-dimethylforniamide 
(20 mL) were added and stined at 80®C for 20 hours. Cooling the reaction liquid to room temperature, ethyl acetate 
was added thereto, followed by washing with saturated aqueous sodium hydrogencaibonate solution and saturated 
brine and drying over anhydrous sodium sul&te. Concentrating the solvent under reduced paiessure, the residue was 
purified <mi silica gel column chromatography (KP-Sil, FLASH 40 + M, cWoroform) to provide the tide confpound 
(845mg,51%). 

(3) Preparation of 2-{benzylo?^)-4-[(4-fhiorophenoxy)methyl]pyridine 

A mixture of 2K:hlQK>4-[(4-fluorophenoxy)niefhyl]pyridine(845 mg, 3.55 mmols), benzyl alcohol 
(0.48 mL, 4.62 mmols), sodium hydride (60% oiliness, 170 mg, 4.26 mmols) and tetrahydrofiiran (20 mL) was 
refluxed for 1 6 hours. Cooling the reaction liquid to room temperature, ethyl acetate was added thaeto, followed by 
washing with saturated aqueous sodium hydrogoicarbonate solution and saturated brine and drying over anhydrous 
sodium sulfate. Concentrating the solvent under reduced pressure, the residue was purified on silica gel column 
chromatography (KP-Sil, FLASH 40 + M, hexane : ethyl acetate =10:0-1 7:3) to provide the title conpound (1 .09 
&99%). 

(4) Preparation of 4-(4-fluorophenoxy)methyl]-lH-pyridin-2-one 

Ten (10)% hydrogen chloride-methanol solution (20 mL) was added to 2-(benzyloxy)-4-[(4- 
fluorophenoxy)methyl]pyridine (1 .09 g, 3.52 mmols) and stirred at 75*^C for 24 hours. The solvent was concentrated 
und^ reduced pressure and ethyl acetate and diethyl ether were added to the remaining residue. Filtering flie system, 
tiie title compound (769 mg, 100%) was obtained. 

(5) Preparation of 4-[(4-fluorophenoxy)methyl]-l-{4-[2-(l^iperidinyl)- efhoxy]phenyl}- lH-pyridin-2-one 

Steps (3), (4) and (5) of Exan5)le 1 were repeated except that 4-benzyloxy-lH-pyridin-2-one used 
in Step (3) was replaced wifli 4-(4-fluoropheno5^)methyl]-lH-pyridin-2-one and 2-dimethylaminoe1hanol in Step (5) 
was replaced with 2-(l -pyrrolidine)ethanol, respectively, to provide tiie titie compound 

^HNMR(300MHz,CDa3,6ppm): 1 .82-1 .87(4H,m), 

2.63-2.73(4H,m),2.96(2H,tJ=6.0Hz),4.17(2H,tJ=6.0H2), 

4.91(2H,dJ=1.2Hz),6.27(lH,d4J=7.1,1.5Hz), 

6.71(lH,dJ=1.5Hz),6.88^.91(2H,m),6.98-7.02(4H,m), 

7.26-7.29(2H,m),7.33(lH,dJ=7. IHz); 

mass spectrum (ESI):409(M+H). 

Exanples 57 — 60 

Exanple 56 was repeated except that 4-fluorophenol used in the Step (2) and 2-( 1 - 
pyrTolidine)ethanol used in the Step (5) were replaced with each corresponding conpounds, respectively, to provide 
the title compounds. 
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Example 57 

44f4<]hlorophmoxv)rneflivl1-l-(4-f2-^l-p\ro)Mdinvl')e^ pvridin -2-one 

5 'HNMR(300MHz,CDa3,5ppm):1.79-1.86(4H^), 

2.60-2.66(4H^)^.93(2H,a=6.0Hz),4. 1 5(2H,U=6.0Hz), 
4.92(2H^),6.26(lH,ddJ=7.0,l .6Hz),6.70(lH,(U=l .6Hz), 
6.89(2H,da=9.0^.4Hz),7.01(2H,dU=9.0^.4Hz), 
724-7.30(4Hm),733(lH,<y =7.0Hz); 
10 inassspectnjm(APCI):4250vI+H). 

Example 58 

4-(PhenoxvmeflwlVl-(442-(lK>viTOHdinvReQioxvTplienvll- lH-pvridin-2- one 

15 'HNMR(3()0MHz,CDCl3,5ppm):1.79-1.86(4H^), 

2.60-2.70(4H,m)^.94(2H,a=6.0Hz),4.l5(2H,y=6.0Hz), 
4.95(2H^),6.30(lH,d<U=72,1.8Hz),6.73(lH,(y=1.8Hz), 

6.95- 7.02(5H^),7.25-7.35(5H^); 
mass spectrum (APC1):391(M+H). 

20 

Example 59 

l-(4-f2-(l-PvTrolidinvl)ethoxvlphenvU-4-fr4-<'trifluoromethvl>phenoxv]- methyl 

'HNMR(300MHz,CDa3.6ppm): 1 .80-1 .84(4H^), 
25 2.e0-2.67(4H^)^.92(2H.U=5.9Hz),4. 14(2H,U=5.9Hz), 

4.99(2H^),6.27(lH,ddJ=7.1,1.7Hz),6.70-6.73(lH^), 
7.00-7.04{4H,m),7.25-7.30(2H^),735(lH,dJ=7.1Hz), 
7.58(2H,dJ=9.0Hz); 
mass spectrum (ES0:459(M4-H). 

30 

Exaiiple60 

l-l4-f2-(Dielhvlariimo)ethoxv]iAenvU-4-rO-fluoropherioxv)melhvl1-lH-pvrid 

'HNMR(300MHz,CDa3,5ppm): 1 .08(6H,tJ=7.1Hz), 
35 2.65(4H,q J=7. 1 Hzy.90(2H,tJ=6.2Hz),4.08(2H,tJ=6.2HzX 

4.93(2H^),6.27(lH,ddJ=72^.0Hz),6.66-6.73(4H^), 

6.96- 7.02(2H^),724-7.29(3HM7.34(lH,dJ=72Hz); 
mass spectrum (TESI):41 1(M+H). 



40 Exanple 61 

4-(2-PvridinvlmeftoxvVl-|4-f2-(dielhvlainnH))ethoxv]phaivll-lH-pvridin-2K)n^ 
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Steps (1) and (2) of Example 28 were repeated except that 4-fluoix)ben2yl bromide used in 
Exanqsle 28 was rqilaced widi 2-medianesulfonyloxymethylpyndine, and successively Exanple 12 was repeated 
except that so <d>tajned conpound was used in place of 4-ben2yloxy-l-(4-hydix)xyphenyl)- lH-pyridin-2-one in Step 
(3) and 2-(l-pynx>lidine)ethanol was replaced with 2-(diethylaniino)eflianol, to provide die title conpound. 

5 

'HNMR(300MHz,CDa3,5ppm): 1 .08(6H,tJ=7.1Hz), 
2.66(4H,q. J=7. lHz)^.90(2H,t, J=62Hz),4.08(2H,tJ=6.2Hz), 
5.18(2H^),6.04(lH,dJ=2.7Hz),6.08(lH,ddJ=2.7,7.5Hz), 
6.97(2H,dJ=8.9Hz),720-7.32(4H^),7.46(lH,dJ=7.7Hz), 
10 7.74(lH,t^=7.7Hz),8.63(lH,d^.5Hz); 

mass spectnim (APcI):3942(M+H). 

Examples 62 - 76 

Example 33 was repeated except that 2-hydroxyniethyl-S- flucBYpyridine was change to onresponding 
15 compound in each nm, to provide die compounds ofExanples 62 - 76. 

Example 62 

4-[(3.4-DimethvIbaizvl)oxv]-l-(4-[2-(l-pvm>lidinvl)etfaoxv]phenvl}-lH-pvridin-2-one 

20 'HNMR(300MHz,CDa3,6ppm): 1 .79-1 .84(4H^)^28(3H,s), 

2.29(3H^)^.61-2.65(4H^)^.92(2H,tJ=5.9Hz), 

4. 1 3(2H,tJ=5.9Hz),4.96(2H,s),6.01 (lH,ddJ=7.6,2.7Hz), 
6.06(lH,dJ=2.7Hz),6.99(2H,dJ=9.0Hz),7.13-7.21(4H^), 
7.25(2H,dJ=9.0Hz); 
25 mass spectrum CESI):419(M+H). 

. Example 63 

4-r(33-Difliiorobenzvl'k)xv"|- 1 - (4-f 2-C 1 -pvnolidinvl'tethoxvlphenvll - 1 H- pvridin-2-one 

30 'HNMR(300MHz,CDa3,5ppm):1.77-1.85(4H^), 

2.61- 2.66(4H^)^.93(2H,tJ=5.9Hz),4.14(2H,y=5.9Hz), 
5.02(2H^),5.98(lH,dJ=2.7Hz),6.05(lH,ddJ=7.4^.7Hz), 
6.76-6.83(lIim),6.92-6.96(2H^),7.00(2HdJ=9.0Hz), 
7.26-7.23(3H,m); 

35 massspectnjm(ESl):427(M+H). 

Example 64 

4-rf3^-DimethvlbenzvlV)xv1-l-(442-(l<>vnx>Hdin^")ethoxv1phenvU-lH-Dvridin-2-^ 

40 'HNMR(300MHz,CDa3,6ppm): 1 .80-1 .84(4H^)^.34(6H^), 

2.62- 2.66(4H^);2.92(2H,t^=5.9Hz).4.14{2H,tJ=5.9Hz), 
4.95(21is),6.03(lH,ddJ=7.4^.5Hz),6.05(lH,dJ=2.5Hz), 
6.97-7.04{5Hjn),720(lH,dJ=7.4Hz),725(2H,dJ=8.6Hz); 
mass spectnim (ESI):419(M+H). 



I 
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Exan^]e6S 

4-(2.3-Dihvdro-lH-mden-5-vlmethoxvV 1 - 1 4-[2-f 1 -pvrrolidinvDethoxvl- phenyl ) - 1 H-pvridin-2-one 

5 'ffi^NIR(3()0MHz,CDa3^ppm):1.80-1.85(4H^), 
2.06-2. 1 3(2Iim)^.60-2.66(4H^)^.89-2.96(6H^), 
4.14{2H,U=5.9HzX4.99(2H,s),6.01(lH,d£y=7.6^.5Hz), 
6.06(lH,dJ=2.5Hz),6.99(2H,(U=8.6Hz),729-7.16(6H^); 
mass spectrum (ES]):43 1(M+H). 

10 

ExaiTple66 

4-(l J-Benzicxiioxol-5-vlmetfaoxvVl-l4-f2-(l-pviTOlidmvl)ethoxv]Tdigiv lH-pvridm-2-one 

'HNMR(300MHz,CDa3,5ppm): 1 .80-1 .85(4H^), 
15 2.63-2.68(4H^)2.94(2H,U=5.9Hz),4. 15(2H,y=5.9Hz), 

4.92(2H^),5.99(2H,s),5.99(lH,<y=2.7Hz), 
6.02(lH,ddJ=7.4^.7Hz),6.81-6.91(3H^),6.99(2H,<y=9.0Hz), 
7.20(lH,(U=7.4Hz),7.25(2H,<y=9.0Hz); 
mass q)eclrum (ESI):435^+H). 

20 

Example 67 

1 - (4-f2-f 1 -Pvm>lidmvl)ethoxvlphenvl>-4-(2-thienvlmetfaoxvVlH-p\Tid^^ 
one 

25 'HNlV!IR(300MHz,CDa3,5ppm):1.80-1.84(4H^), 

2.62-2.66(4Iim)2.92(2H,y=5.9Hz),4.14{2H,U=5.9Hz), 

5.19(2H^),6.01(lH,d(U=7.8^.7Hz),6.08(lH,dJ=2.7Hz), 

6.99(2H,(y=8.9Hz),7.04(lH,d4J=5.1,3.5Hz), 

7.16(lH,dcU=3.5,1.0Hz),7.21(lH,cy=7.8Hz), 
30 7.25(2H,dJ=8.9Hz),7.38(lH,d(U=5.1,1.0Hz); 

mass spectrum (ESr):397(M+H). 

Example 68 

l-(4-r2-(l-PvnDlidmvl)eflioxvTphenvU-4-(3-thimvlmethoxvVlH-pvridin-^^ 
35 one 

'H>JMR(300MHz,CDa3,6ppm): 1 .8 1 -1 .85(4H^), 
2.64-2.69(4H^)2.94(2H,t^=5.9Hz),4.16(2H,U=5.9Hz), 
5.05(2H^),6.01(lH,d<U=7.8^.7Hz),6.05(lH,<y^2.7Hz), 
40 6.99(2H,<y=8.6Hz),7.15(lH,ddJ=4.7,l .6Hz), 

7.21(lH,cU=7.8Hz),725(2H,dJ=8.6Hz),7.36-7.39(2H^); 
mass spectrum (ESr):397(M+H). 
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Exanple69 

44G.4-I)ich]orobenzvl')oxv]-l-l4-f2-(lH>\Trolidinvl)ethoxv]phenvU-lH^ 

5 'HNMR(300MHz.CX)a3,5ppm):1.80-1.84(4H^), 

2.62-2.66(4H^)^.93(2H,tr=5.9Hz),4.14(2H,U=5.9Hz), 
4.98(2H,s),5.99(lH,dJ=2.7Hz),6.03(lH,dcU=7.6^.7Hz), 
6.99(2H,<U=8.6Hz),7.27-7.22(4H^),7.48(lH,(y=82Hz), 
7.52(lH,(y=^.0Hz); 
10 mass spectrum (ESI):459(M+H). 

Exanple70 

4-(2-Naphthvlmelhoxv>-l -f4-r2-ll -pyirolidinvRethoxvltdiaivU -IH-pvridin- 2-one 

15 'HNMR(400MHzJ)MSO-d6,5ppm):1.66-1.69(4H^), 

2.47-2.53(4H4n)^.78(2H,U=6.1Hz),4.09(2H,U=5.9Hz), 
5.30(2H,S),6.01(lH,dgr=2.6Hz),6.10(lH,ddJ=2.6Hz,7.6Hz), 
7.00(2H,dJ=8.9Hz),7^(2H,dJ=8.9Hz),731-7.58(4H^), 
7.91-8.01(4H,m); 

20 mass spectrum (ESI):441(M+H). 

Exanple 71 

4-(^2-MetfaoxvbenzvloxvVl-(4-[2-(li3wohdinvl)cthoxv]phmvl>-lH-i3vridin- 2-one 

25 'HNMR(400MHzJDMSO-d6,5ppm):1.66-1.69(4H^), 
2.45-2.55(4H^)^.79(2H,t^=5.9HzX3.82(3H^), 
4.10(2H,U=5.9Hz),5.05(2H,sX5.92(lH,(y=2.6Hz), 
6.03(lH,ddJ=2.6,7.8Hz),6.95-7.09(4H^),7.24(2H^), 
7.34-7.40(2H^),7.49(lH,(U=7.8Hz); 

30 mass spectrum (ESr):421(M+H). 

Exatnple72 

4-(3-MeflK)xvbenzvloxvVl-l4-[2-('l^pvnx>Mdinvl')edK>xvTphenvU-lH-^?vridiii-2-^ 

35 'HNMR(400MHzJDMSO-d6,5ppm):1.65-1.67(4H^), 
2.45-2.55(4H^)^.78(2H,tJ=5.9Hz),3.76{3H^), 
4.09(2H,U=5.9Hz)^.09(2H,s),5.92(lH,(U=2.8Hz), 
6.06(lH,d(y=2.8,7.8Hz).6.92(lH,d£y=2.7,8.0Hz), 
6.98-7.03(4Iim),723(2H,(y=6.8H2),7.32(lH,y=10.2Hz), 

40 7.51(lH,<U=7.8Hz); 

mass spectrum (ESI):421(M+H). 



BY0039 



ExaiTple73 

4-(4-MelfaoxvbenzvloxvVl-(4-f2-(l-pvrrolidinvl)ethoxvTpt^vU-lH-^3vri^ 

'HNMR(4()0MHzJ)MS(M6,fippm):1.64-lJ0(4H^), 
5 2.44-2.54(4Iim)^.78(2H,tJ=5.9Hz)3.76(3H^). 

4.09(2H,U=5.9Hz).5.03(2H,s).5.94<lH,<U=2.8Hz), 
6.02(lH,d<y=2.8,7.8Hz),6.96(2H,<y=8.8Hz), 
7.00(2H,<y=8.8Hz),723(2H,<y=8.8Hz),7.38(2H,<U=8.8Hz), 
7.38(lH,<U=7.8Hz); 
10 massspec1niin(ESI):421(M+H). 

Example 74 

4-(2-ChlorobeiizvloxvVl-(442-(l^pviTOlidmvRethoxvlphenvU-lH^v^ 

15 'HNMEi(400MHzJDMSO<l6,6ppm):1.66-1.69(4H^), 

2.45-2.55(4H^)2.79(2H.U=5.9Hz),4.10(2H,U=5.9Hz), 
5.17(2Iis),5.98(lH,(U=2.6Hz),6.06(lH,d<y=2.6,7.6Hz), 
7.01(2H,(y=9.0Hz),7.25(2H,dJ=9.0Hz),739-7.45(2H^), 

7.49- 7.52(2H^),7.60-7.62(lIim); 
20 massspeclnjm(ESI):425(M+H). 

Example 75 

4-(3-Chlorobenzvloxv)-l -(4-[2-( 1 -pvnx>lidinvl)e1hoxv]phenvll -IH-pvridin- 2-one 

25 'H^MR(400MHzJ)MSO-d6,5ppm):1.62-1.73(4H^), 

2.45-2.55(4H^)^.78(2H,tJ=6.0Hz),4.09(2H,tJ=6.0Hz), 
5.14(2H^),5.94(lH,(y=2.9Hz),6.08(lH,ddJ=2.9,7.8Hz), 
7.00(2H,<U=9.0Hz),723(2H,dJ=9.0Hz),7.39-7.48(3H^), 

7.50- 7.56(2H^); 

30 mass speclrum (ESI):425(M+H). 

Exanq)le76 

4-(4<MorobeiwloxvVl-{442-('l^\Trolidinvl'telfaoxv1phenvU-lH-^ 

35 'HNMR(400MHzJDMSO-dl6,5ppm):1.64-1.70(4H^), 

2.44-2.54(4H^)^.78(2H,U=5.9Hz),4.09(2H,y=5.9Hz), 
5.12(2H^).5.93(lH.<U=2.8Hz),6.05(lH.d<U=2.8,7.6Hz), 
7.00(2H,<U=8.8Hz).7.23(2H,cU=8.8Hz),7^1(4H,s), 
7.51(lH,(U=7.6Hz); 

40 mass spectrum (ES0:425(M+H). 



Example 77 
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4-f4-Huorx)-3-hvdroxvbenzvloxvVl-(4-r2-(l'PViTOlic^ pvridin-2-one trifluoroacetate 

(1) Preparation of 4-fluoro-3-(methoxymethoxy)benzyl alcohol 

Triethylamine (1 .07 mL) and methoxymethyl chloride (2.24 mL) were added to tetrahydrofuran 
(10 mL) solution of 4-fluoro-3-hydiX)xybenzoic acid (1 .0 g), and stimed at 0®C for 2 hours. Ethyl acetate was added to 
S the reaction liquid v^ch then was washed with water and saturated brine, dried over anhydrous magnesium sul&te, 
the solvmt therein was concentrated under reduced pressure and die residue was dissolved in tetrahydrofiiran (20 
mL). Lithiumaluminium hydride (360 rng) was added, stirred at O^C for an hoi^^ 

insoluble matter was removed, followed by washing with saturated brine and drying over anhydrous magnesium 
sulfate. Concentrating the solvent under reduced pressure, the title compound (1 .14 g, 94%) was obtained. 

10 

(2) Preparation of 4-[4-fluon>-3-(methoxymethoxy)ben2yloxy]-l-{4-[2- (l-pyrTolidinyl)etho?Q^]phenyl}-lH-^yridin- 
2-one 

Example 33 was repeated except that 2-hydroxymethyl-5- fluoropyridine was replaced with 4- 
fluoro-3-(methoxymethoxy)ben2yl alcohol, to provide the title conpound. 

15 

(3) Preparation of 4-(4-fluoro-3-hydroxybenzyloxy)-l-{4-[2-(l-pyrrolidinyl)- ethoxy]phenyl}-lH-pyridin-2-one 
trifluoroacetate 

10% Hydrogen chloride-methanol (1 mL) was added to methanol (1 mL) solution of 4-[4-fluoro-3- 
(methoxymethoxy)benzyloxy]-l-{4-[2- (l-pyrrolidinyl)ethoxy]phenyl}-lH-pyridin-2-one and stirred at room 
20 temperature for 3 hours, and at 60°C for another hour. The reaction liquid was concentrated and purified on HPLC 
(YMC, pro C-1 8, 0. 1% TFA acetonitrile-water 5% 90%). The eflQuent was concentrated. The operation cycle of 
dissolving the residue in ethanol and concentrating the solution was repeated three times, and thereafter ethyl acetate 
was added to the residue and the formed crystalline product was recovered by filtration, to provide the tide compound 
(121mg,63%). 

25 

*HNMR(400MHzJDMSO^5ppm): 1 .90(2H,brs), 
1.98(2H,brs)^.49-2.52(2H^),3.13(2H,bre),3.59(2H,brs), 
4.32(2H,bis),5.02(2H,s),5.92(lH,dJ=2.8Hz), 
6.06(lH,dd^=7.6,2.8Hz),6.85-6.88(lH,m), 
30 7.01(lH,ddJ=8.5^.2Hz),7.08(2H,dJ=8.8Hz), 
7.15(lH,ddJ=11.5,8.5Hz),730(2H,dJ=8.8Hz), 
7.50(lH,dJ=7.6HzX9.74{lH,brs),9.97(lH,s); 
mass spectrum (ESI):425(M+H). 



35 Example 78 

4-(4-nuorobenzvloxvVl-l3-methoxv-4-r2-(l~pvrroHdinvl^thoxv]phenvU-l^ 
(1) Preparation of 2-(44>romo-2-rnethoxyphenoxy)tetrahydn>2H-pyran 

3,4-Dihydro-2Hi5yran (2.0 mL) and pyridinium p-toluenesulfonate (370 mg) were added to 
chloroform solution (30 mL) of 4-bronio-2-methoxyphenol (3.0 g) and stirred at room temperature for 12 hours. 
40 Saturated brine was added to the reaction Uquid,foUowed by extraction with cHorofoHTL The organic layer was 
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washed with water and dried over anhydrous magnesium sulfete. Concentrating the solvent under reduced pressure, 
flie residue was purified on silica gel column chromatography (C-200; ethyl acetate : hexane = 1 : 1 9) to provide the 
title compound (3.64 g, 86%). 

(2) Preparation of 4-(4-fluoroben2yloxy>l-{3-methoxy-4-[2-(l-pynT)lidinyl)- ethoxy]phenyl}-lH-i)yridin-2-one 

Steps (1), (2) and (3) of Exan^le 12 were repeated except that 4-benzylo3qr-lH-pyridin-2-one and 
2-(4-iodq)henylo>Q^)tetrahydropyran which were used in the Step (1) were replaced with 4-(4-fluorobenzyloxy)-lH- 
pyridin-2-one and 2-(4-bromo-2-mefhoxyphenoxy)- tettahydro-2H-pyran, respectively, to provide the conpound. 

*HNMR(300MHz,CDa3,6ppm): 1 .75-1 .88(4H,m), 

2.55-2.78(4H,m),2.99(2H,tJ=6.3Hz),3.86(3H,s), 

4.21(2H,tJ=6.3Hz),5.00(2H,s),5.98^.05(2H,m), 

6.84(lH,ddJ=2.3,8.4Hz),6.88(lH,dJ=2.3Hz), 

6.96(lH,dJ=8.4Hz),7.10(2H,tJ=8.8Hz),7.21-7.29(lHjn), 

7.40(2H,ddJ=5.3,8.8Hz); 

mass spectrum (APcI):439. 1 (M+H). 

Exarrq3le79 

4-Benzvloxv- 1 - 12-[2-( 1 -piperidinvl)ethoxv]-5^vrimidinvU - 1 H-pvridin-2-one 

(1) Preparation of 5-bromo-2-(2,2Hdiethoxyethoxy)pyrimidine 

2,2-Diethoxyethanol (1 .6 g) and cesium carbonate (5.8 g) were added to DMF solution (10 mL) of 
54>romo-2-chloropyrimidine (1.15 g), and stirred at room tenperature for 12 hours. After addition of water, the 
reaction liquid was extracted with etiiyl acetate and dried over anhydrous magnesium sul&te. Concentrating the 
solvent under reduced pressure, the residue was purified on silica gel column chromatography (C-200; ethyl acetate : 
hexane = 1 :9 - 1 :4) to provide the title compound (1 .63 g, 94%). 

(2) Preparation of 4-benzyloxy-l-[2-(2,2-dielhoxyethoxy)-5-pyrimidinyl}- lHi3iyridin-2-one 

Step (1) of Exanple 12 was repeated except that 2-(4-iodophenoxy)- tetrahydropyran was replaced 
wifli 5-bromo-2-(2,2-diethoxyethoxy)- pyrimidine, to provide the titie conpound. 

(3) Preparation of 4-benzyloxy-l-{2-[2-(l-piperidinyl)ethoxy]-5- pyrimidinyl}-lH-pyridin-2-one 

Water (0.5 mL) and trifluoroacetic acid (1 mL) were added to chloroform solution (5 mL) of the 
conpound (90 mg) as synthesized in Step (2) of Exanple 79, and stirred at room temperature for an hour. 
Concentrating the solvent under reduced pressure, the residue was subjected to azeotropy with toluene. Thereafter 
piperidine (0.060 mL) and 3M Zn [B(CN)H3]2-methanol solution (5 mL, prepared form zinc chloride and sodium 
cyanotrihydroborate) were added and stirred at room tenperature for 1 7 hours. Saturated aqueous sodium 
hydrogencarbonate solution was added to the reaction liquid which tiien was extracted witii chloroform and dried 
over anhydrous magnesium sulfate. Concentrating the solvent under reduced jnessure, the residue was purified on 
silica gel column chromatography (C-200; methanol : chlorofomfi = 1 : 1 9 - 1 : 1 0 - 1 :4) and rqirecipitated fix)m diettiyl 
ether-hexane to provide the titie compound (16 mg, 19%). 
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'HN]VIR(300MHz,CX)a3,6ppm): 1 .41-1 .5 1(2H^), 
1 .57-1 .70(4H^)^.52-2.68(4H^y,97(2H,U=6. IHz), 
4.58(2H,U=6. lHz),5.06(2H,s),6.05(lH,dJ=2.6Hz), 
5 6.13(lH,dcy=2.6,7.6Hz),7.18(lH,dJ=7.6Hz),] 
728-7.48(5Hm),8.56(2H,s); 
iirass spectrum (ESI):407.3^+H). 

ExarrpleSO 

10 4^4-FluorobenzvloxvVl-(4-r2-(l-pvrroHdinvl)etto 

(1) Preparation of 2-cWcttx>4-(4-fluon>benzyloxy)p>Tiiru 

n-Butyl lithium (2.6 M n-hexane solution, 10.1 mL) was added to tetrahydiofuran solution (12 mL) 
of 4-fluorobenzyl alcohol (3.08 mL) at -78**C, and stirred at the same tenperature for 30 minutes. This reaction 
liquid was gradually added to tetrahydrofliran suspension (24 mL) of 2,4-dichlQropyrimidine (4.0 g) and stirred at 

15 room tenperature for 2 hours. After addition of water, the reaction liquid was extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate. Concentrating the 
solvent under reduced pressure, the residue was crystallized fiom mixed solvent of chloroform and hexane to provide 
the titie compound (4.36 g, 68%). 

20 (2) Preparation of 4-(4-fluoroben2yloxy)-lH-pyrimidin-2-one 

n-Butyl lithium (2.6 M n-hexane solution, 7.2 mL) was added to tetrahydrofliran solution (10 mL) 
of 2-popenyl alcohol (1 .8 mL) at -78X, and stirred at the same tenperature for 30 minutes. This reaction liquid was 
gradually added to tetrahydrofiiran solution (20 mL) of 2-chlQro-4-(4-fluorobenzyloxy)pyrimidine (4.36 g) and stirred 
at 60°C for 4 hours, followed by 24 hours' reflux. Cooling the reaction liquid to room tenperature, ethyl acetate was 

25 added thereto, followed by washing with water and saturated brine and drying over anhydrous magnesium sul&te. 
Concentrating the solvent uncfer reduced pressure, the residue was dissolved in tetrahydrofliran (20 mL). To the 
solution piperidine (2 mL) and tetrakis(triphenylpho^hine) palladium (780 mg) were added and stirred at room 
terrq)erature for 4 hours. The reaction liquid was added to water (1 00 mL)-ethyl acetate (50 mL) mixture, and the 
insoluble matter was recovered by filtration to provide flie titie conpound (0.96 g, 24%). 

30 

(3) Preparation of 4-(4-fluorobaizyloxy)-l-(4-hydroxyphenyl)-lH- pyrimidin-2-Qne 

Steps (3) and (4) of Example 1 were repeated except that 4-benzyloxy- lH-pyridin-2-one which 
was used in Step (3) of Example 1 was replaced with 4-(4-fluQrobenzyloxy)-lH-pyrimidin-2-one, to provide the tide 
conpound. 

35 

(4) Preparation of 4-(4-fluorobenzyloxy) 1 - {4-[2-( 1 -pyrrolidinyl)- ethoxy]phenyl } - 1 H^yrimidin-2-one 

Step (3) of Example 1 2 was repeated except that 4-benzyloxy- 1 -(4-hydroxyphenyl)-lH-pyridin-2- 
one was replaced with 4-(4- fluorobenzyloxy)-l-(4-hydroxyphenyl)-lH^yrimidin-2-one, to provide the titie 
conpound. 
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'HNMR(4001VIHzJ)MSCW6,fippm):1.67-1.70(4H^), 
2.5 1 -2.54(4H^)^.80(2H,y=5.9Hz),4. 1 1 (2H,U=5.9Hz), 
5.35(2H^),6.11(lH,dJ=7.3Hz),7.03(2H,cU=9.3Hz), 
724(2H,U=9.0Hz),7.3 l(2H,<y=9.3Hz), 
7.53(2H,dcU=8.5^.6Hz),7.99(lH,cU=7.3Hz); 
mass spectnim (ESI):410^+H). 

Example 81 

4-f44nuorobenzvloxvM-f4^'2-fdielfa^damino)eflK)xv]pten^l-lH-p\^^ 

Exatiple 80 was repeated except that 2-(l-pym)lidine)eOianol as used in Step (4) was replaced with 
2-(diediylamino)ethanol, to provide the tide conqxtund. 

'HNMR(300MHzJDMSO-d6,5ppm):0.97(6H,tJ=7. IHz), 

2.54(4H,dJ=7.1Hz)^.77(2H,tJ=6.1HzX4.05(2H,tJ=6.1Hz), 

5.35(2H,s),6.10(lH,dJ=72Hz),7.01(2H,dJ=8.9Hz), 

723(2H,tJ=8.9Ife).7.30(2H,dJ=8.9Hz), 

7.51(2H.ddJ=8.7^.5Hz),7.98(lH,dJ=7.2Hz); 

mass qjectrum (ES1):412(M+H). 

Example 82 

4-Benzvloxv- 1 - 14-[2-( 1 -pviTolidinvDethoxvTphenvU - 1 H-pvrimidin-2-one 

Example 80 was repeated except that 4-fluoroben2yl alcohol as used in Step (1) was replaced with 
benzyl alcohol, to provide the title compound 

'HNMR(300MHz,CDa3,5ppm): 1 .8 1 - 1 .85(4H,m), 
2.63-2.68(4H^)^.93(2H,tJ=5.9Hz),4. 1 5(2H,lJ=5.9Hz), 
5.47(2H,s),6.00(lH,dJ=7.0Hz),7.00(2H.dJ=9.0Hz). 
7.28(2H,dJ=9.0Hz),7.47-7J4(5H,m),7.51(lH,dJ=7.0Hz); 
mass qjectrum (ESQ:3923^+H). 

Example 83 

6-f4-RuoroberizvloxvV3-f442-(li>vrrolidinvl'teflK3xvTphCTvUOHi3vriini 

Exanple 80 was repeated except that 2,4-dichloropyrimidine as used in Step (1) was replaced with 
4,6-dichloropyTiniidine, to provide the tide compound. 

'HNMR(300MHzJDMSO-d&5ppm): 1 .63-1 .70(4H,m), 
2.48-2.54(4H,my.79(2H,tJ=5.8Hz),4.11(2H,tJ=5.8Hz), 
5.26(2H,s),5.77(lH^),7.05(2H,dJ=8.9Hz),723(2H.tJ=8.9Hz), 
7.33(2H,dJ=8.9Hz),7.50(2H,ddJ=8.6^.6Hz),837(lH,s); 
mass qiectnmi (ESI):410(M+H). 
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Exanq)les84-87 

Step (3) of Example 1 2 was repeated except that 2-( 1 -pyTrolidine)e1hanol was iq)laced with 
conesponding conqxNmd in each nm, to provide the conpounds of Examples 84 - 87. 

5 

Example 84 

4-Benzvloxv-l-(4-(2-r(2RV2-nie(hvl-l^vnolidinvlledioxv)phCTvlVlH-pwidin-2K)ne 

'HNMR(300MHz,CDa3,6ppm):1.16(3H,dJ=6.1Hz), 
10 1 .38-3.35(9H^),4.08-422(2H^),5.03(2H,s)^.99-6.07(2KUn), 

6.98(2H,dJ=^.9Hz),7.18-7.30(3H,m),7.32-7.48(5H^); 
mass spectrum (ESI):405.3(M+H5. 

Exan:ple8S 

15 4-Benzvloxv-l-(4-(2-f(2SV2-melhvl-l^pvirolidinvl1eftoxvlphenvlVlH-pvridin-2H?n 

'HNMR(300MHz,CDa3,6ppni): 1 .16(3H,dJ=5.7Hz), 
1 .38-2.04<4H,m)^2 1 -2.68(3H^),3.12-3.35(2H^), 
4.05-4.24(2H^),5.03(2H,s),5.99-6.08(2H^), 
20 6.98(2H,4>=9.0Hz),7.18-7.30(3H^),7.32-7.47(5H^); 
mass spectnmi (ESI):405.3(M+H). 

Exanple86 

l-(4-r24'7-Azabicvclo[22Jlhept-7-vl)etlK)xvlphenvU-4-ben2vloxv-lH-p\ddin-2Km 

25 

'HNMR(400MHz,CD3OD,5ppm): 1 .44-1 .52(4H,m), 
1.87-1.95(4H^)^.94-3.00(2H^),3.56-3.61(2H^), 
4.25(2H,tJ=5.5Hz)^.20(2H,s),6.12(lH,dJ=2.4Hz), 
6.29(lH,ddJ=7.6^.6Hz),7.08-7.14{2H^),728-7.36(2H^), 
30 7.37-7.55(6H^); 

mass spectrum (ESI):417(M+H). 

Exanple87 

4-Ben2vloxv-l-(4-ff2SJaRVhexahvdro-lHi?viTOlidin-2-vloxvlphenvU-lH-pvridin-2-one 

35 

'HNMR(300MHz,CDa3^ppm):0.85-0.98(lH^), 
1.70-2.15(3Hm)^.32-2.44(lHUii)^.82-2.94(lH^), 
2.99-3.20(2H^)3J2-3.45(2H^);}37-3.69(lH^), 
4.84-4.93(lH^),5.04(2H,s),6.00-6.08(2Iim), 
40 6.92(2H,dJ=8.9Hz).7.19-725(3H^),7.34-7.44(5Hm); 
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mass speclnim (ESD:403(M+H). 
Example 88 

4-(4'Fluon)benzvloxvVl-[4-<2'aminoeflioxv)phenvl1-lH-p\^ 
5 (1) Preparatian of 4-(4-fluoroben2yloxy>l-[4<2-^doethoxy)phenyl]-lH^ pyridm-2-one 
Step(3)ofExan5)le 12 was repeated except flTat4-benzyloxy-l-(4-hydro 
one and 2-(l-pyrrolidine)ethanol waie Tq}laced wiA 4-(4-fluQix)baizyloxy)-l-(4-hydroxyphenyl>lH-pyrid^ 
(Step (2) of Exan^le 28) and 2-azidoethanol, req)ectively, to provide the tide conpound. 

10 (2) Preparaticm of 4-(4-fluorobenzyloxy)-l-[4-(2-aminoedK)xy)phenyl]- lH-pyridm-2-one 

Triphenylphosphine (50 mg) was added to THF (5 mL)-water (1 mL) solution of 4-(4- 
fluorobenzyloxy)-l-[4-{2-azidoethoxy)phenyl]-lH-pyridin- 2-one (50 mg), and stimed at 80®C for 2 hours. Allowing 
the reaction liquid to cool off, IN hydrochloric acid was added, followed by washing with diethyl ether. The aqueous 
layer was rendered basic by addition of IN aqueous sodium hydroxide, extracted with chloroform and dried over 

1 5 anhydrous magnesium sulfate. Concentrating the solvent under reduced pressure, the residue was reprecipitated from 
diethyl ether-hexane to provide the title conpound (9.8 mg, 21%). 

'HNMR(300MH2,CIX:n3,5ppm):3.10(2H,t^==5.2Hz), 
4.02(2H,t,J=52Hz),4.99(2H,s),6.01(lH,ddJ=2.7,7.6Hz), 
20 6.04(lH,dJ=2.7Hz),6.99(2H,dJ=8.9Hz),7.10(2H,tJ=8.7Hz), 
7.21(lH,dJ=7.6Hz),7.26(2H,dJ=8.9Hz), 
7.40(2H,ddJ=5.4,8.7Hz); 
mass spectrum (ESI):355.2(M+H). 

25 Exanple 89 

4-(4-nuorobqi2vloxvVl-(4-l24f2SV2-fluQrome1hvl-l-pyrrolidin 

(1) Preparation of tert-butyl (2S)-2-(fluoromethyl)pyrrolidine-l-caiboxylate 

Diethylaminosulfiir trifluoride (3.3 g, 20.5 mmols) was added to dichloromethane (30 mL) solution 
of tert-butyl (2S)-2-(hydroxymefliyl)pynolidine-l-carboxylate (3.2 g, 15.9 mmols) under cooling with ice, and stiiied 
30 atthesametenfpa:aturefor6hours. The reaction liquid was poured into saturated aqueous sodium 

hydrogqicarbonate solution and extracted with ethyl acetate. Then the organic layer was washed wifli water and 
saturated brine and dried over anhydrous sodium sulfate. Concentrating the reaction liquid under reduced pressure, 
the residue was purified on silica gel column chromatography (C-300; ethyl acetate : hexane = 1 :20) to provide the 
title compound (390 mg, 12%). 

35 

(2) Preparation of (2S)-2-(fluoromethyl)pyrrolidine hydrochloride 

4N hydrogen chloride-ethyl acetate solution (2 mL) was added to tert-butyl (2S)-2- 
(fluoromethyl)pyrrolidine-l -carboxylate (390 mg), and stirred at room temperature for an hour. Concentrating the 
reaction liquid under reduced pressure, the title compound (242 mg, 89%) was obtained as a white solid. 
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(3) Preparation of 2-[(2S>2-fluoromethyl-l -pyiTolidmyl]ethanol 

To chlorofoiTn (10 mL) solution of (2S) -2-(fluQronie1hyl)pyrrolidme hydrochloride (242 mg, 1 .73 
mmols), triediylamine (0.6 mL^ 4.33 mmols) and ethyl chloroglyoxylate (02 mL, 1 .73 mmols) were successively 
S added under cooling with ice, and stinted at the same tenpaiaturef After addition ofethyl acetate, the 

reaction Uquid was washed with water and saturated brine and dned ova: anhydr^ Concentrating 
the reaction liquid under reduced pressure, tetrahydroftiran (10 mL) was added to the residue, and to which lithium 
aluminum hydride (200 mg, 527 mmols) was added undo' cooling with ice, followed by an hour's stining at room 
tenperature. Sodium sul&te decahydrate ( 1 .0 g) was added to the reaction liquid, diluted with ethyl acetate, and 
10 stimed for 3 hours. After drying the system by adding anhydrous sodium sulfate, the reaction liquid 
under reduced pressure to provide tiie tide confound (217 mg, 85%). 

(4) Preparation of 4-(4-fluoroben2yloxy)-l<4-{24(2S>2-fluoromethyl-l- pynioUdinyl]ethoxy}p 
one 

15 Step(3)ofExarrple 12 wasrepeatedexceptthat4-benzyloxy-l-(4-hydroxyphenyl>lH-pyridin-2- 

one and 2-(l-pyrrolidine)ethanol were replaced with 4-(4-fluorobenzyloxy)-l-(4-hydroxyphenyl)-lH-pyridin-2-one 
(Step (2) of Example 28) and 2-[(S)-2-fluoromethyl-l-pyrrolidinyl]ethanol, respectively, to provide the title 
compound. 

'HNMR(400MHz,CDa3,5ppm): 1 .52- 1 .72(2H,m), 
1.80-L94(2H,m),2.40-2.50(lH,m)^.54-2.65(2H,m), 
2.82-2.95(3H,m),4.13(2H,tJ=6.0Hz),4.56^.78(lItm), 
5.00(2H,s),6.00-6.05(2H^),6.97(2H,dJ=8.8Hz), 
7.05-7.13(2H,m),720-730(3H,m),7.37-7.7.44(2H,m); 
mass spectrum (ESI):441(M+H). 

Exanples90-96 

Step (3) of Exanple 12 was repeated except that 4-ben2yloxy-l-(4-hydroxyphenyl)-lH-pyridin-2- 
one and 2-(l-pyrrolidine)eflianol were replaced with 4-(4-fluOToben2yloxy)- l-(4-hydroxyphenyl)-lH-pyridin-2-one 
30 (Step (2) of Exanq^le 28) and corresponding alcohol conqxtund in each run, to provide the conrqxiunds of Example 90 
— 96. Those corresponding alcohol compounds can be obtained using the corresponding compounds in flie 
operations similar to those of Exan^le 89 or methods known fiom literature or using marketed products. 

Example 90 

35 144-r2-f7-A2abicvclo[22.11hept-7-vl)ethoxvTphenvU^4-fluorobenzvl^^ lH-pvridin-2-one 

'HNMR(400MHz,CD3OD,5ppm): 1 .40-1 .48(4H,m), 
1.82-1.91(4H,m),2.91(2H,tJ=5.5Hz),3.49-3.55(2H,m), 
4.22(2H,tJ=5.5Hz),5.15(2H,s),6.10(lH,dJ=2.7Hz), 
40 6.26(lH,ddJ=7.8,2.7Hz),7.1 l-7.08(2H,m),7.19-7.14(2H,m), 



20 



25 
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7.30(2H,tcU=6. 1 ,3.6Hz),7.5 l(3H,dU=9.5^.5Hz); 
mass q)ectnim (ESI):43S(M+H). 

Exan^le91 

5 l-f4-f2-(8-A2abicvlor32.11oct-8-vl^oxv]phenYU-4^4-fluc>robCT 

'HNMR(400MHz,CDiOD,5piHn): 1 ^1 .97(8H^), 
2.04-2.18(2H^)^.85-3.06(2H^),3.43-3.60(2H^), 
4.23(2H,U=5.7Hz>^.12(2H^),6.07(lH,dJ=2.7Hz). 
10 6.24(lH,d(U=7.6^.7Ife),7.04-7.18(4H^),7.24-7.31(aH^), 
7.44-7.52(3H,m); 
mass spectrum (ESI):449(M+H). 

Example 92 

15 4-^4-RucH"obenzvloxvVl-{4-[(2R.7aRVhexahvdro-lH-y\TTOlidm-2-vloxv1phenvU-l^ 

'HNMR(300MHz,CDa3,5ppm): 1 .44-1 .60(1H^), 
1 .64-1 .80(1H^), 1 .82-1 . 1 .94(2H^), 1 .96-2.09(lH^), 
2.24-2.33(lH^)^.55-2.63(lH^)^.86-2.93(lH^), 
20 3.07-3.18(lH,m),3.32-3.39(lH^),3.71-3.83(lH,m), 
4.94-5.05(3H^),5.97-6.08(2H^),6.92-7.01(2H^), 
7.04-7.15(2H^).7.17-7.25(3H^),7.34-7.43(2H^); 
mass spectrum (ESI):421(M+H). 

25 Exanq)le93 

l-f4-r2-(33-difluoro-l-pwrolidinvl')ethoxv1pherivU-4^4-fluorobaizvloxv-lH-p\^ 

'HNMR(300MHz,CDa3,6ppm):223-2.35(2Hjn), 
2.88(2H,tJ=7.0Hz)^.93(2H,y=5.5Hz),3.05(2H,y=13.3Hz), 
30 4.12(2H,U=5.5Hz),4.99(2H,s),6.02(lH,ddJ=7.4^.7Hz), 

6.04(lH,(y=2.7Hz),6.98(2H,dJ=9.0Hz),7.10(2H,U=8.6Hz), 
7.21(lH,(y=7.4Hz),7.26(2H,(U=9.0Hz), 
7.40(2H,dcU=8.6,5.5Hz); 
mass spectrum (ESI):445(M+H). 

35 

Example 94 

4-<4-FluorobaT2vloxv)- 1 -(4- {2-f (3SV-3-fluon> 1 -pyrrolidinvnetfioxvlphenyl)- 1 H-pvridin-2-one 

'HNMR(300MHz,CDa3^ppm): 1 .97-3.05(8H^), 
40 4.14<2H,y=5.7Hz),4.99(2H^)^.10-5.28(lH^), 



BY0039 



110 



6.01(lH,dcy=7.4^.7Hz),6.04(lH,(U=2.7Hz), 
6.98(2H,dJ=9.0Hz),7.10(2H,U=8.6Hz),721(lH,(y=7.4Hz), 
26(2H,cy=9.0Hz),7.40(2H,ddJ=8.6,5.3Hz); 
mass spectrum (ESD:427(M+H). 

5 

ExaiTq}le9S 

4^4rnuoroben2vloxvVl-l4-f2-^2K)xo-l^viTOlklinvl^e1ho^ lH-pvridin-2-<me 

'HNMR(300NlHz,CDa3,6ppm):2.00-2.08(2Hjn), 
10 2.40(2H,U=8.0Hz),3.58(2H,y=7.0Hz),3.70(2H,y=5.1Hz), 

4.14(2H,U=5.1Hz),4.99(2H,s),6.00-6.04(2H^), 

6.96(2H,<U=9.0Hz),7.10(2H,y=8.6Hz),7.21(lH,{U=7.4Hz), 

7.26(2H,cU=9.0Hz),7.40(2H,dcy=8.6,5.5Hz); 

mass spectrum (ES^):423(M+H); 
15 m.p.:148-149°C. 

Exanple96 

4-(4-Fluorobenzvloxv)-l-(4-(2-[(3RV3-me1hoxv-l-pvm)lidinvl1ethoxv>phenvlV lH-pvridin-2-one 

20 'HNMR(300MHz,CDa3,5ppm):1.79-1.89(lH^), 

2.04-2.14<lH^)^.56-2.95(6H^),3.30(3H,s)3.91-3.97(lH^), 

4.14(2H,y=5.9Hz),4.99(2H^),5.99-6.05(2H^), 

6.98(2H,(U=8.6Hz),7. 10(2H,y=8.6Hz),7.21 (lH,(y=73Hz), 

725(2H,<U=8.6Hz),7.39(2H,ddJ=8.6^.5Hz); 
25 massspectnim(ESI):439(M+H). 

Exain)les97-99 

Steps (1) and (2) of Exanple 28 were repeated except diat 4-fluorobaizyl bromide used in tiie Step 
(1) was replaced with corresponding halide or sulfonate. Successively Stqj (3) of Exanple 12 was repeated using the 
30 conpounds as obtained in the above runs in place of 4-benzyloxy-l -(4-hydroxyphenyl)-lH-pyridin-2-one and 

changing 2-(l-pyrrolidine)ethanol to each concqxjnding compound, to provide the con^unds of Exanples 97 — 99. 

Exanple97 

4-(4-Chlorobenzvloxv)-M4-(2-f(3RV3-fluoro-l-pviTolidinvl]elhoxv>phgivl'>- lH-pvridin-2-one 

35 

'HNMR(400MHz,CDa3,5ppm):2.00-224(2H,m), 
2.56-2.64(lH^),2.80-3.05(5H,m),4.15(2H,tJ=6.0Hz,), 
5.00(2H,s),5.10-5.30(lH^),6.00-6.6.05(2Iim), 
6.98(2H,dJ=8.8Hz),7.20-7.30(3H,m),7.34-7.40(4Iim); 
40 mass spectrum (ESr):443(M+H). 
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Exanple 98 

4-r(5-fluoro-2-pvridinvl)methoxv1- 1 - l4-r2-(diethvlarnino)ethoxvTphenvl } - 1 H-pvridin-2-one 

5 'H>MR(3()0MHzJDMSO^5ppm):0.97(6a 

2.54(4H,qJ=7.1Hz)^.77(2H,y==6.1Hz),4.()4(2H,y==6JI^^^ 
5.18(2H^),5.95(lH,dJ=2.8Hz),6.09(lH,ddJ=7.6^.8H2), 
7.()0(2H,dJ=8.9Hz)723(2H,dJ=8.9Hz)7.53(lH,dJ=7.6Hz), 
7.63(lH,d£y=8.8,4.6Hz),7.81(lH,dU=8.8;2.9Hz), 
10 8.60(lH,<U=2.9Hz); 

mass spectrum (ESI):412(M+H). 

ExaiTq3le99 

4-rf5-fluorc)-2-p\Tidinvl)metfaoxv]-l-(4-{24(^2R^RV2,5Kto 

15 

*HNMR(300MHz,CDa3,6ppm):0.94-l .26(6H,m), 
1 .23-1 .60(2H^),1 .96-2.18(2H^)^.83-3.30(4H^), 
4.02-422(2Itm),5.15(2H,s),6.01-6.10(2H^), 
6.98(2H,<y=8.9Hz),7.20-7.30(3H^),7.41-7.53(2H^), 
20 8.48(lH,cy=2.1Hz); 

mass spectrum (ESI):438.4(M+H). 

Example 100 

4-r(5<!Morc>-2-pvridinyl)methoxy]-l-|4-[2'<^ lH-pvridin-2one 

25 (1) Preparation of (5-chloro-2-pyridinyl)methyl methanesulfonate 

Tiiethylamine (12 mL) and methanesulfonyl cWoride (5 J mL) were added to tetrahydrofiiran (150 
mL) solution of 5-chloro-2- hydroxymethylpyridine (1 2.77 g) under cooling with ice, and stirred for 30 minutes under 
cooling with ice. Alter addition of water (150 mL), the reaction liquid was extracted with ethyl acetate ( 1 50 mL + 
1 50 mL), and the or^^nic layer was washed with saturated brine and dried ova- anhydrous magnesium sulfate. 

30 Concentrating the solvent under reduced pressure, the residue was crystallized fixmi ethyl acetate-diisopnopyl ether 
mixed solvait to provide the title compound (14.65 g, 99%). 

(2) Preparation of 4-[(5-chloro-2-pyridinyl)methoxy]-l-[4-(2- tetrahydropyranyloxy)phenyl]-lH-pyridin-2-one 
A mixture of (5-chloropyridin-2-yl)methyl methanesulfonate (14.43 g), 4-hydroxy-l -[4-(2- 
35 tetrahydropyranyIoxy)phenyl]-lH-pyridin-2-one (15.58 g. Step (1) of Exanple 27), potassium carbonate (15 g) and 
N J^-dimethylformamide (500 mL) was stirred at 80®C for 45 minutes. The reaction liquid was poured into water 
(1 .0 L) and the formed insoluble matter was recovered by filtration. The insoluble matter was dissolved in chloroform 
and water. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfete. 
Concentrating the solvent under reduced pressure, the residue was dissolved in chloroform (50 mL) under reflux. 
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Then ethyl acetate (250 mL) was added and the system was gradually cooled under stirring. The precipitate was 
recovered by filtration and dried to provide the title conpound (18.5 g, 83%). 

(3) Preparation of 4-[(5-chloro-2-pyridinyl)niethoxy]-l-(4-hydroxyphenyl)- lH-pyridin-2-one 
5 Step (2) of Exanple 1 2 was repeated except that 4-ben2yloxy-l -[4-(2- 

tetrahydropyranyloxy)phenyl]-lH-pyridin-2-one was replaced with the compound as obtained in Step (2) of Exanple 
100, to provide the title compound 

(4) Preparation of 4-[(5-chloro-2-pyridinyl)methoxy]-l-{4-[2- (diniethylam3no)ethoxy]phenyl}- lH-pyridin-2-one 
10 Step (3) of Example 12 wasrepeatedexceptthat4-benzyloxy4-(4-hydroxyphenyl)-lH^)yridin-2- 

one and 2-(l-pyrrolidine)ethanol were replaced with the conpound as obtained in Step (3) of £xanq)le 100 and 2- 
(diethylamino)ethanol, respectively, to provide the title compound 

*HNMR(400MHzJDMSOHd6,Sppm):2.22(6H,s), 
15 2.63(2H,tJ=5.9Hz),4.08(2H,tJ=5.9Hz),521(2H,s), 

5.94(lH,dJ=2.7H2),6.1 l(lH,ddJ=7.8,2.7Hz), 

7.02(2H,dJ=9.3Hz),7.24(2H,dJ=9.3Hz),7.55(lH,dJ=7.8Hz), 

7.59(lH,dJ-8.3HzX8.02(lH,ddJ=8.3,2.4Hz), 

8.67(lH,dJ=2.4Hz); 
20 mass spectrum (ESI):400(M+H). 

Exanqjles 101 - 107 

Exanple 1 00 was repeated except that 2-(dimethylamino)ethanol which was used in Step (3) was 
replaced with coniesponding alcohol compound in each run, to provide the compounds of Exanples 101 - 107. 
25 Those comesponding alcohol compounds can be obtained using the corresponding compounds in the opoBtions 
similar to those of Exan5>le 89 or methods known from literature or using marketed products. 

Exanple 101 

4-rf5-CMoro-2-pvridinvlVnethoxv1-l-(4-f2-(diethvlamino)ethox^ 

30 

^HNMR(400MHzJDMSOKl6,5ppm):0.98(6H,t^^^ 

2.55(4H,qJ=7.1Hz),2.78(2H,tJ=6.1Hz),4.05(2H,tJ=6.1Hz), 

5,21(2H,s),5.94(lH,dJ=2,7Hz),6.11(lH,ddJ=7.8,2.7Hz), 

7.01(2H,dJ=8.8Hz),724(2H,dJ-8.8Hz),7.54(lH,dJ=7.8Hz), 
35 7.60(lH,dJ=8.3Hz),8.02(lH,ddJ=8.3,2.4Hz), 

8.67(lH,dJ=2.4Hz); 
mass spectrum (ESr):428(M+H); 
m.p.:112-115**C 



40 Example 102 

4>rf5<Ihloro-2^vridinvl)niethoxvVl-(4-r3-f2-oxo-l-pvnDHdinvl)^ 



« 
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'HNMR(3()0MHz,CDa3,^>pm):1.99-2.10(4H^), 

2.39(2H,U=82Hz),3.40-3.52(4H^),4.01(2H,U=62Hz), 
5.15(2H,s),6.01(lH,dJ=2.7Hz),6.07(lH,d(y=7.4^.7Hz), 
5 6.96(2H,<U=8.9Hz),7.23(l H,cy=7.4Hz),724(2H,dJ=8.9Hz). 

7.43(lH,(y=8.3Hz),7.73(lH,d(y=8.3^.4Hz), 
8^8(lH,<U=2.4Hz); 
mass spectrum (ESI):454^-tH). 

10 Exanple 103 

4-f(5<Jilon>-2-pvridirwl)me1iioxv1-l-(4-f2-[(2R.SRV2.5-dime^ 

'HNMR(300MHz,CDa3,5ppni):0.92-l . 1 8(6H^), 
1 .32-1 .55(2H^),1 .92-2.15(2H,m)2.86-3 J25(4H^), 
15 4.02-4.22(2H^)^.14(2H^),6.01(lH,cU=a.7Hz), 
6.07(lH,d(y=2.7,7.6Hz),6.98(2H,dJ=8.9Hz), 

7.19- 7.30(3H,m),7.43(lH,<y=8.4Hz),7.73(lH,ddJ=2.5,8.4Hz), 
8.58(lH,<y=2.5Hz); 

mass spectrum (APcI):454.1(M+H). 

20 

Exanple 104 

44f5<!Moit>-2-pvridmvl)methoxv1-H4-{2-r(2RV2-medivl-l-pvrrolidmvl]-et^^ 

'HNMR(3(X)MHz,CDa3,5ppm):1.14{3H,cU==6.1Hz), 
25 1.38-1.52(lH^),1.65-2.00(3H,m)2.22-2.35(lH^), 
2.35-2.50(lH,m)2.50-2.62(lH^),3.15-3.30(2H^), 
4.05-4.19(2H^),5.15(2H,s),6.02(lH,<y=2.7Hz), 
6.07(lH,d<y=2.7,7.5Hz).6.98(2H,dJ=8.9Hz), 

7.20- 7.32(3H^),7.43(lH,cy=8.4Hz),7.73(lH,ddJ=2.4,8.4Hz), 
30 8.58(lH,dJ=2.4Hz); 

mass spectrum (ESr):440.2(M+H). 

Exanple 105 

4-|"(5-Chloro-2-pvridinvl')methoxvl-l -(4- (2-[(3R')-3-fluort>-l -pyrrolidinvl]- ethoxvlphenvlVl H- pvridin-2-one 

35 

'HNMR(300MHz,CDa3,6ppm):2.00-2.26(2H^), 
2.58-3.08(6Bim),4.15(2H,tJ=5.7Hz),5.10-5.29(lH^). 
5.15(2H^),6.02(lH,<y=2.7Hz),6.07(lH,d<U=7.6^.7Hz), 
6.98(2H,cy=8.6Hz),722-7.28(3H^),7.43(lH,<y=8.2Hz), 
40 7.73(lH,<ky=82^3Hz).8.58(lH,<U=2.3Hz); 
mass spectrum (ESI):444(M+H). 
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Example 106 

4-r(S<Moio-2-pvridinvl)methoxvl-H4-l2-[GRV3-met^^ 

'H>MR(3()0MHz,CDa3,fippm): 1 .80-1 .89(1 H^), 
5 2.05-2. 14(lH^)^.56-2.95(6H^),330(3H,s);j.92-3.97(lH^), 

4.14(2H,U=5.9Hz)^.15(2H,s),6.02(lH,<U=2.5Hz), 
6.07(lH,ddJ=7.6^.5Hz),6.98(2H,<y==8.6Hz),722-727(3H^), 
7.43(lH,<U=8.2Hz),7.73(lH,ddJ=82^.3Hz), 
8.58(lH,<y=2.3Hz); 
10 mass spectrum (ESI):456.2(M+H). 

Example 107 

4-f(^5<Moio-2-pvridinvltoetfaoxvl-l-(4-r2-^diisopix^ 

15 'HNMR(300MHz,CDa3,6ppm): 1 .04(12H,(y=6.3Hz), 

2.83(2H,U=7.4Hz),3.01-3.08(2H^),3.91(2H,U=7.4Hz), 

5.14(2H,s),6.01(lH,(y=2.7Hz),6.06(lH,ddJ=7.6^.7Hz), 

6.96(2H,<U=8.6Hz),7.22-7.26(3H^),7.43(lH,cU=8.4Hz), 

7.73(lH,dcy=8.4^.5Hz),8.58(lH,cU=2.5Hz); 
20 massspectnjm(ESI):456(M+H). 

Exan^le 108 

4-r(5-CMcMX)-2-pvridinvl>methoxv1-l-(4-l2-[G 

(1) Preparation of 2<(3R)-3-{[tert4)utyl(dimefliyl)silyl]o>Qr}-li)yrix)lid^ ethanol 

25 Step (3) of Exairqjle 89 was repeated except that (S)-2-<fluoramethyl)pym)lidme hydrocWoride 

was replaced with (3R)-3-{[tert-butyl(dimefliyl)silyl]oxy}pym)lidine, to provide the title con^und. 

(2) Preparation of l-{4-[2<(3R>3-{[tert-butyl(dime%l)silyl]oxy}-l- pyiroUdinyl)^ 
pyridinyl)methoxy]~lH-pyridin- 2-one 

30 Example 1 00 was repeated except that 2-{dimethylamino)ethanol used in Step (3) was replaced 

with 2-((3R)-3-{[tert -butyl(dimethyl)silyl]oxy}-l-pynx)lidinyl)ethanol, to provide the tide conq>ound 

(3) Preparation of 4-[(5-chloix>-2-pyridinyl)methoxy]-l-(4-{2-[(3R> 3-hydroxy-l^yrTolidinyl]etho?Q^}phenyl>lH- 
pyridin-2-one 

35 Tetra^^-butylammonium fluoroide ( 1 .OM THF solution, 0.924 mL, 0.92 mmol) was added to THF 

(2 mL) solution of l-{4-[2-((3R>3- {[tert-butyl(dimethyl)silyl]oxy}-l-pym>hdinyl)ethoxy]phenyl} 
pyridinyl)methoxy]-lH-pyridin- 2-one (257.0 mg, 0.46 mmol), and stined at room tenperature for 3 houis. 
Chloroform was added to the reaction liquid, which th^ was washed with saturated brine and dried over anhydrous 
magnesium sulfate. Concentrating the solvent under reduced pressure, tiie residue was purified on high performance 
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liquid chromatography (YMC-Pack^ pro C-1 8, 0. 1% THF solution: 0. 1% TFA acetonitrile solution = 10 ^ 95%), 
and the resulting cnade title conpound was recrystallized Srom ethyl acetate-heptane mixed solvent to provide the title 
compound (103.1 mg, 50%). 

'HMVIR(300MHz,CDa3,5ppm): 1 .74-1 .82(1H^), 

2.17-227(lH,m),2.41-2.48(lHUn)^.65-2.69(lH^), 

2.80-2.84(lH^)^.93(2H,tJ=5.7Hz)^.98-3.05(lIim), 

4.14(2H,tJ=5.7Hz),4.35^.40(lH,m),5.15(2H^), 

6.02(lH,dJ=2.7Hz),6.07(lH,ddJ=7.8^.7Hz), 

6.98(2H,dJ=9.0Hz),7.22-7.27(3H^),7.43(lH,dJ=8.2Hz), 

7.73(lH,ddJ=82^.3Hz),8.58(lH,dJ=2.3Hz); 

mass spectrum (ESI):442(M+H). 

Exanple 109 

4-[(5<3iloro-2-pvridinvl)methoxv]-H4-(2-r(3SV3-hvdroxv-l"Pw 

(1) Preparation of l-[4-(2-bromoethoxy)phenyl]-4-[(5-chloro-2-pyridinyl> methoxy]-lH-pyridin-2-one 

Amixture of 4-[(5-chloro-2-pyridinyl)methoxy]-l- (4-hydroxyphenyl)-lH-pyridin-2-one (1.0 g, 
3.1 mmols), cesium carbonate (5.0 g, 15 mmols), dihromoethane (5 mL) and DMF (10 mL) was stirred at 80°C for 
14.5 hours. CHoroform was added to the reaction liquid, followed by filtration. Concentrating the solvent under 
reduced pressure, the residue was purified on silica gel column chromatography (KP-Sil FLASH 25+ M, chloroform : 
methanol = 1 :0 ^ 100:2) to provide the title conpound (1 .2 g, 89%). 

(2) Preparation of l-{4-[2<(3S>3-{[tert4)utyl(dimethyl)silyl]oxy}-l- pym)Udinyl)e^ 
pyridinyl)methoxy]-lH-pyridin- 2-one 

A mixture of l-[4-<2-bromoethoxy)phenyl]-4-[(5-chlon>-2- pyridinyl)methoxy]-lH-pyridin-2-one 
(300.7 mg, 0.69 mmol), (3S)-3-{[tert- butyl(dimethyl)silyl]oxy}pynx>lidine (417 mg, 2.1 mmols), ethyl 
(diisopropyl)amine (0.132 mL, 0.76 mmol) and DMF (3.5 mL) was stirred at 60°C for 14 hours. Adding wat^, the 
reaction liquid was filt^^ Thus obtained crude title conr^und was purified on silica gel column chromatography 
(KP-Sil FLASH 25 + M, chloroform : methanol = 1 :0 -> 10: 1) to provide the title conqjound (276.6 mg, 72%). 

(3) Preparation of 4-[(5-chloro-2-pyridinyl)methoxy]-l-(4-{2-[(3S>- 3-hydroxy-l-pyrrolidinyl]ethoxy}phenyl)-lH- 
pyridin-2-one 

5N aqueous hydrochloric acid (2,4 mL, 12 mmols) was added to THF (2.4 mL) solution of l-(4- 
{2-[(3S>3-{[tert45Utyl(dimethyl)silyl]oxy}-l-pyrroUdinyl]ethoxy]phenyl}-4-[(5^^ 
pyridin-2- one (264.7 mg, 0.48 mmol), and stirred at room temperature for 2 hours. The reaction liquid was 
neutralized with IN aqueous sodium hydroxide, extracted with chloroform, washed with saturated brine and dried 
over anhydrous magnesium sulfate. Concentrating the solvent under reduced pressure, the residue was recrystallized 
from mixed solvent of ethyl acetate and heptane, to provide flie title conpound (199.8 mg, 95%). 
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"HNNIR(3()0MHz,CDa3,5ppm): 1 .72-1.81(lH^), 

2.17-2.25(lH^)^.40.247(lHjn)^.65-2.69(lH^), 

2.78.2.81(1H^)^.92(2H,U=5.9H2)^.96-3.03(1H^), 

4.13(2H,U=^.9Hz),4344.39(lH^),5.15(2H^), 

6.02(lH,<U=2.7Hz),6.07(lH,ddJ=7.8^.7Hz), 

6.98(2H,dJ==9.0Hz)J.22-726(3H^)J43(lH,<y==8.4Hz), 

7.73(lH,dcy=8.4^.5Hz),8.58(lH,(V=2.5Hz); 

mass spectmm (ESI):442(M+H). 

Example 110 

4-r(5-CMorD-2i3\Tidinvl)nieflioxv14-(4-f2-fnRV 

one 

(1) Preparation of tert-butyl (3R)-3-(2-fluoroethoxy)pynx>lidine-l - carboxylate 

Sodium hydride (55% oiliness, 140 mg, 3.2 mmols) was added to DMF (5 mL) solution of tert- 
butyl (3R)-3-hydroxypyniolidine-l - carboxylate (501 2 mg, 2.7 mmols) and stirred at room temperature for 30 
minutes, followed by addition of 2-fluoroethyl p-toluenesulfonate (1 . 1 7 g, 5 .4 mmols) and further 24 hours' stining at 
the same temperature. Ethyl acetate was added to the reaction liquid which then was washed with saturated aqueous 
sodium hydro^carbonate solution, water and saturated brine, and dried over anhydrous magnesium sulfate. 
Concentrating the solvent under reduced pressure, the residue was purified on silica gel column chromatography (KP- 
Sil FLASH 25 + M, ethyl acetate : hexane = 1 : 10 ^ 2:8) to provide the title compound (253 mg, 41%). 

(2) Preparation of 2-[(3R)-3-(2-fluOToethoxy)-l-pyrTolidinyl]eftianol 

Steps (2) and (3) of Example 89 were repeated except that tert-butyl (2S>2- 
(fluoromethyl)pyrrolidine-l-carboxylate used in the Step (2) was replaced with tert-butyl (3R)-3-(2- 
fluoroethoxy)pyrrolidine-l- carboxylate, to provide the title cortpound. 

(3) Preparation of 4-[(5-chloro-2-pyridinyl)metho3^]-l-(4-{2-[(3R>3- (2-fluorx)ethoxy)-l- 
pynx)lidinyl]ethoxy}phenyl-lH-pyridin-2-one 

Step (4) of Example 100 was repeated except that 2-(dimethylamino)ethanol used in said Stqp was 
replaced with 2-[(3R)-3-{2-fluoroethoxy>l-pyrrolidinyl]eflianol, to provide the title conpound 

'HNMR(300MHz,CX)a3,6ppm): 1 .83-1 .92(lH,m), 

2.08-2.19(lH,m),2.57-2.98(6H,m),3.59-3.72(2H,m), 

4. 10-4. 1 6(3H,m),4.55(2H,dU==47.6,43Hz),5. 1 5(2H,s), 

6.02(lH,dJ=2.7Hz),6.07(lH,ddJ=7.8,2.7Hz), 

6.98(2H,dJ=9.0Hz),7.22-7.28(3H,mX7.43(lH,d^=8.2Hz), 

7.73(lH,ddJ=8.2,2.5Hz),8.58(lH,dJ=2.5Hz); 

mass spectmm (ESI):488(M+H). 
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Exanple 1 1 1 

4-rf5<Jilorc>-2H)vridmvl)methoxvVl-(4~r2-^^ 

(1) Preparation of tert-butyl (2-{4-[4-[(5-chloro-2-pyridinyl)methoxy]-2- oxopyric&i-l(2H)- 
yl]phenoxy } ethyl)efliylaniine- 1 -carboxylate 

S Exairq^le 100 was repeated except that 2-<diinethylaniino)ethanol used in Step (3) was replaced 

with tert-butyl ethyl (24iydroxyethyl)amine-l-carboxylate, to provide the title compound. 

(2) Preparation of 4-[(5K:Moix>-2^yridinyl)niethoxy]-l-{4-[2-(elhylanm ethoxy]phenyl}-lH- pyridin-2-one 

Trifluoroacetic acid (0.969 iriU 13 mmols) was added to chloroform (3 mL) solution of tert-butyl 
10 (2-{4-[4-[(5-chlon>-2^yridinyl)mefhoxy]-2- oxopyridin-l(2H)-yl]phenoxy}ethyl)efhylamine-l-caibo;Q^late (421.8 
mg, 2. 1 mmols), and stined at room tenperature for 4 hour. The reaction liquid was neutralized with IN aqueous 
sodium hydroxide, extracted with chloroform and dried over anhydrous magnesium sulfate. Concentrating the 
solvent under reduced pressure, the residue was reoystallized fiom mixed solvent of ethyl acetate and heptane to 
provide the title conpound (157.5 mg. 19%). 

15 

'H>IMR(300MHz,CDa3,5ppm): 1 . 1 6(3H,tJ=7.2Hz), 
2.74(2H,qJ=7.2HzX3.03(2H,t,J=5.3Hz),3.51(lH,brs), 
4.11(2H,tJ=5.3Hz),5.15(2H,s),6.02(lH,dJ=2.7Hz), 
6.07(lH,ddJ=7.8,2.7Hz),6.98(2H,dJ=9.0Hz),7.22-7.27(3Hjn), 
20 7.43(lH,dJ=8.2Hz),7.73(lH,ddJ=8.2;23Hz), 
8.58(lH,dJ=2.3Hz); 
mass speclrum (ESI):400(M+H). 

Exanplell2 

25 4-r(5-CMoro-2H3vridinvl)meflioxvl-l-(4-f2-rethvl(t)ropvl)^^ 

A mixture of 4-[(5-cWoro-2-pyridinyl)nietho3Q^]-l-{4-[2-(ethylamino]- ethoxy]phenyl}-lH- 

pyridin-2-one (20.7 mg, 0.052 mmol), prcpionaldehyde (ten drops) and 0.3 M Zh[B(CN)H3]2 meflianol solution (1 

mL, prepared fix)m zinc chloride and sodium cyanotrihydroborate) was stirred at room temperature for ten minutes. 

To the reaction liquid, IN aqueous sodium hydroxide was added, followed by extraction with chlorofomi and drying 
30 over anhydrous magnesium sulfate. Concentrating the solvent under reduced pressure, the residue was purified on 

preparative thin layer chromatography (Kieselgel TM 60 F 254, chloroform : methanol = 9: 1) to provide the title 

conpound (14.5 mg, 63 %). 

'HNMR(300MHz,CDa3,6ppm):0.90(3H,tJ=7.4Hz), 
35 1.08(3H,tJ=7.0Hz),1.46-1.56(2H,m),2.51(2H,tJ=7.4Hz), 

2.65(2H,qJ=7.0Hz),2.90(2H,tJ=6.2Hz),4.07(2H,tJ=62Hz), 
5.15(2H,s),6.02(lH,dJ=2.7Hz),6.07(lH,ddJ=7.4,2.7Hz), 
6.97(2H,dJ=9.0Hz),722-726(3H,m),7.43(lH,dJ=8.4Hz), 
7.73(lH,ddJ=8.4,2.3Hz),8.58(lH,dJ=2.3Hz); 



« 
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mass specmim (ESI):442(M+H). 



Examples 113 and 1 14 

Exanqjle 112 was repeated except fliat pnopicmaldehyde was replaced wift correqxxiding conqx>und in 
5 each nm to provide die compounds ofExanples 113 and 114. 



Exanple 1 13 

4-ffS-Chl<MD-2^vridinvl')metfaoxv]-l -(4-f 2-re1hvl(isopropvl'yamino1- etfao?cv>phenvI)-lH-pvridin-2-one 

10 'HMVIR(300MHz,CDa3,5ppm):1.06(6H,d^=6.6Hz), 

1.10(3H,tJ=7.0Hz)^.58-2.66(2H^)^.81-2.88(2IimX 

3.01 -3.08(lIim),3.99-4.06(2H^),5. 1 5(2H,s), 
6.02(lH,dJ=2.7Hz),6.07(lH,ddJ=7.8^.7Hz), 
6.97(2H,dJ=9.0Hz),7.23-7.26(3H^),7.43(lH,dJ=8.6Hz), 
15 7.73(lH,ddJ=8.6^.5Hz),8.58(lH,dJ=2.5Hz); 
mass spectnmi (ESI):442(M+H). 



Example 1 14 

4-r(5-Chloro-2-pvridinvl)mcthoxvl- 1 -(4- (2-rethvl(methvl)amino1ethoxvl - phenvlV 1 H-pvridin-2-one 

20 

'HNMR(300MHz,C3X33,^jpm):l.l l(3H,tJ=7.2Hz). 
2.36(3H^)^.56(2H,qJ=7.2Hz)^.83(2H,tJ=5.9Hz). 
4.11(2H,tJ=5.9Hz)^.15(2H,s),6.02(lH,dJ=2.7Hz), 
6.07(lH,ddJ=7.4^.7Hz),6.98(2H,dJ=9.0Hz), 
25 7.23-7.26(3Iim),7.43(lH,d^.3Hz),7.73(lH,ddJ=8.3^.3Hz), 
8.58(lH,dJ=2.3Hz); 
mass spectnmi (ESI):414(M+H). 



Exanple 115 

30 4-[(5-Chloro-2-pvridinvl)methoxv1-l-(4-l2- risqjropvlfmethvi^aminolethoxvl- phenvlV lH-pvridin-2-one 

A mixture of l-[4-{2-bromoethoxy)phenyl]-4-[(5-chlotxv2- pyridinyl)methoxy]-lH-pyridin-2-one 
(1.1 g, 2.6 mmols. Step (1) of Exanple 109), isopropyl(methyl)amine (0.81 1 mL, 7.8 mmols) and DMF (2.6 mL) 
was stined at 60''C for 2 days. Water was added to the reaction liquid and filtered. So obtained crude title compound 
was purified on silica gel column chromatography (KP-Sil FLASH 25 + M, chloroform : methanol = 1 :0 -» 5: 1) to 

35 provide the title conpound ( 1 . 1 g, 99%). 



'HNMR(300MHz.CDa3,5ppm): 1 .06(6H,dJ=6.7Hz), 

2.35(3H,s),2.83(2H,tJ=6.1Hz),2.87-2.98(lH,m), 

4.09(2H.tJ=6.1Hz)^.14(2Iis),6.01(lH,dJ=2.7Hz), 
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6.07(lH,dcU=7.8^.7Hz),6.97(2H,cy=9.0Hz),7.22-7.26(3H^), 

7.43(lH,<y^2Hz),7.73(lH,d<y=82;i.5Hz), 

8.58(lH,<y=2.5Hz); 

mass speclnim (ES]5:428(M+H); 

5 m.p.:137-138°C. 

Example 116 

4-|^(5-Chloro-2H3vri(imvl)methoxv1-M4-(2- [methvl(propvl)amino]ethoxv)- phenvl')-lH-p\Tidm-2-<Mie 
Example IIS was repeated except that isopixq>yl(methyl)amme was replaced with 
10 pix>pyl(methyl)amme, to provide the title compound. 

'HNMR(3()0MHz,CC)a3.8ppm):0.91(3H,tJ=7.2Hz). 
1 .49-1 .60(2H^)^.35(3H,s)^.43(2H,tJ=7.2Hz), 
2.82(2H,tJ=5.9Hz),4.10(2H,U=5.9Hz),5.15(2H^), 
15 6.01(lH,dJ=2.7Hz),6.07(lH,ddJ=7.4^.7Hz), 

6.98(2H,dJ=9.0Hz),7.22-7.26(3H^),7.43(lH,dJ=8.4Hz), 

7.73(lH,ddJ=8.4^.5Hz),8.58(lH,dJ=2.5Hz); 

mass spectium (ESI):428(M+H); 

m.p.:119-123X. 

20 

Exan5)lesll7-118 

Step (1) of Exanple 109 was repeated excqit that 4-[(5-chlc»x)-2-i)yridinyl)methoxy]-l-(4- 
hydroxyphenyl)-lH-pyridin-2-one was replaced wifli 4-(4-£luoroben2yl)-l-(4-hydroxyphenyl)-lH-pyridin-2-one. 
Whereby obtained conpound was used in Example 1 1 5, in place of l-[4-(2-bromoeflioxy)phaiyl]-4-[(5-chloro-2- 
25 pyridinyl)methoxy]-l H-pyridin-2-one, and also isopropyl(methyl)amine was replaced with a corresponding 

conpound in each nm. Repeating Exanple 1 15 excepting the above two changes, the compounds of Exanples 117 
and 118 were obtained. 

Example 117 

30 4-(4-FluorobenzvloxvVl-(^4-(2-fmethvl(propvl)aminolethoxv)phenvlVlH-pvridin-2-one 

'HNNIR(300MHz,CDa3,6ppm):0.92(3H,tJ=72Hz), 
1.49-1.59(2H,m),2.36(3H,s),2.44(2H,tJ=7.8Hz), 
2.83(2H,tJ=55Hz),4.11(2H,tJ=5.9Hz),4.99(2H,s), 
35 6.01(lH,ddJ=7.4,2.7Hz),6.04(lH,dJ=2.7Hz), 

6.98(2H,dJ=9.0Hz).7.10(2H,t^.6Hz),722(lH,dJ=7.4Hz), 

7.25(2H,dJ=9.0Hz),7.40(2H,ddJ=8.6,5.5Hz); 

mass spectnim (ESI):41 1(M+H). 

40 Exanq)Iell8 
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4-(4'FluorobenzvloxvV 1 -14- {2-risopropvlf methvl'tominolelhoxYl phenvlV 1 H- pvridin-2-one 

'HNMR(300]VIHz,<:JX:n3,5ppm) 1 .07(6H,dJ=6.6Hz), 
2.36(3H^)^.85(2H,y=6.1Hz)^.90-2.98(lH^), 
5 4.1(K2H,U==6.1H2),4.99(2H^),6.01(lH,d(U=7.5^.6Hz), 

6.04(lH,dJ=2.6Hz),6.98(2H,dJ==9.0Hz)7.1(K2H,U==8.6^^ 
721(lH,<y=7.5Hz),725(2H,<y=9.0Hz), 
7.40(2H,dcU=8.6^.5Hz); 
mass spectrum (ESr):41 l^^+H). 

10 

Example 119 

4-[f5-chl(yo-2-pvridinvl)methoxv]-l-|4-|"(2RV2-(diethvlar^ phenvU-lH'Pvridm-2-one and4-|"f5- 

chloro-2-pvridinYl)methoxv1-l- (4"r(2SV2- fdiethvlamino)proTX)xvTphenvU'lH-'pvridm-2-one 
(1) Preparation of 4-[(5K:hlon>2-pyridmyl)meflioxy]-l-[4-(2-oxopropoxy)- phenyl]-lH^yridin-2-one 
15 A mixture of 4-[(5-chloro-2-pyridinyl)meflioxy]- 1 -(4-hydroxyphenyl)- 1 H-pyridin-2-one ( 1 1 1 .2 

mg, 0.34 mmol), 1-chloroacetone (0.032 mL, 0.41 mmol), potassium carbonate (93 mg, 0.68 mmol) and DMF (1 
mL) was stirred at 60^C for 1 5 hours. Adding water to the reaction Kquid and filtering the same, the title conpound 
(121 .0 mg, 93%) was obtained 

20 (2) Preparation of 4-[(5-chlon>*2-pyridinyl)methoxy]-l-{4-([(2R)-2- (diethylamino)propyl]-ethoxy}phenyl)-lH- 
pyridin-2-one and 4-[(5K:hlorx>-2-pyridinyl)methoxy]-l-{4-{[(2S>2-<diethylarni^ ethoxy}phenyl)-lH- 
pyridin-2-one 

0.3M Zn|B(CN)H3]2 methanol solution (2.61 mL, prepared fix)m zinc chloride and sodium 
cyanolrihydroborate) was added to methanol (0.5 mL) solution of 4-[5-chloro-2-pyridinyl)methoxy]-l-[4-(2- 

25 oxopropoxy)phenyl]- lH-pyridin-2-one (98.3 mg, 0.26 mmol) and diediylamine (0.079 mL, 0.77 mmol). Raising ttie 
ternperaturefom room ternperature to 60 ®C, the rnixture was stirred for 17hours. Celite was added to the reaction 
liquid and which was filtered, and so obtained solution was extracted with chloroform, washed with IN aqueous 
sodium hydroxide and saturated brine, and dried over anhydrous magnesium sulfate. Concentrating the solvent under 
reduced pressure, the residue was purified on silica gel column chromatography (KP-Sil FLASH 12 + M, chloroform: 

30 methanol = 1:0— >• 5:1) to provide a racemic modification (121 mg). Further purifying the product on HPLC 

(CHIRALPAK^ AD, hexane : isopropanol : diethylamine = 50:50:0.05) to provide the title compounds (55.9 mg, 
50%; 522 mg, 46%). 

*H^IMR(300^IH2,CDa3,5ppm): 1 .07(6H,t^=7.2Hz), 
35 1 . 14(3H,dJ=6,8Hz)^.55-2.66(4H/n),3.22-3.30(lH,m), 

3,82(lH,ddJ=9.3,7.3Hz),4.07(lH,ddJ=9.3,5.1Hz),5.15(2H,s), 
6.02(lH,dJ=2.7Hz),6.07(lH,ddJ=7.6,2.7Hz), 
6.97(2H,dJ=8.8Hz),7.23-7.26(3Iim),7.43(lH,dJ=8.5Hz), 
7.73(lH,ddJ=85,2.4H2),8.58(lH,dJ=2.4Hz); 
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mass spectrum (ESI):442(M+H). 
Exanple 120 

4-ffS-CMoiT>-2-pvridinvl>methoxvl-l-(4-frGRVHtat^ 
one 

(1) Preparation of tet-butyl (3S>3-{methanesulfonyloxy)pym)lidine- 1-caiboxylate 

Triethylamine (9.67 mL) and methanesulfonyl chloride (S. 12 mL) were added to tetrahydrofliran 
solution (100 mL) of tert-butyl (3S)-3-hydroxypynx)lidine-l-caiboxylate (1 1 .8 g) under cooling with ice, followed by 
an hour's stirring under the same condition. Adding water, the reaction liquid was extracted with ethyl acetate twice. 
The organic layer was washed with 10% citric acid solution, saturated sodium hydmgencarbonate solution and 
saturated brine, dried over anhydrous magnesium sul&te and concentrated to provide fhe titie corrpound (16.8 g). 

(2) Preparation of 4-[(5-<:hloro-2-pyridinyl)metho^]-l-(4-{[(3R)-l- (tert-butoxycabonyl)-3- 
pyrrolidinyl]oxy}phenyl)-lH-pyridin-2-one 

4-[(5K;Won>2-pyridinyl)methoxy]-H4-hydroxyphenyl>lH-pyridin- 2-one (3.14 g, Step (3) of 
Example 100), tert-butyl (3S)-3-{methanesulfonyloxy)pyrrolidine-l-carboxylate (3.1 1 g) and potassium carbonate 
(2.0 g) were stirred in N,N-dimethylformamide (60 mL) overnight at 80°C. The reaction liquid was cooled to room 
temperature, added with ethyl acetate, washed with water, saturated aqueous sodium bicarbonate solution and 
saturated brine, and dried over anhydrous magnesium sulfate. Concentrating the solvent under reduced pressure, the 
residue was purified on silica gpl column chromatography (C-300; methanol : chloroform = 1 : 100 - 1 :50) to provide 
the title compound (3.99g, 84%). 

'HNMR(400MHz,CDa3,6ppm): 1 .39(9H,s), 1 ,98-2.25(2H,m), 

3.30-3.50(3H,m),3.50-3.65(lHjn),5.00-5.08(lH,m),5.20(2H,s), 

5.93(lH,dJ=2.7H2),6.10(lH,ddJ=2.7Hz,7.6Hz), 

7.02(2H,dJ=8.9Hz),7.26(2H,d,J=8.9Hz),7.55(lH,dJ=7.6Hz), 

7.58(lH,dJ=8.5Hz),8.01(lH,ddJ=2.5Hz,8.5Hz), 

8.65(lH,dJ=2.5Hz); 

mass spectrum (ES1):498(M+H). 

Example 121 

4-[(S<:hlon>2"pvridinvl)methoxvl-l-(4-(r(3RV3-pvrroUdinvl]oxv)phe^ lH-pvridin-2-one 

TrifluQToacetic acid (20 mL) was added to chloroform solution (20 mL) of 4-[(5-chlon>-2- 
pyridinyl)methoxy]-l-(4-{[(3R)-l- (tert-butoxycarbonyl)-3-pyrroUdinyl]oxy}phenyl)-lH-pyridin-2-one (3.14 g. 
Example 121), and stirred at room temperature for an hour. After concentrating the reaction liquid, IN sodium 
hydroxide solution was added thereto, followed by extraction with chloroform two times. The organic layer was 
wadied with saturated brine, dried over anhydrous potassium carbonate, and the solvent was concentrated under 
reduced pressure to provide the titie compound (2.65 g, 83%). 



"HNMR(300MH2jDMSO^5ppm):1.694.80(lH^ 
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lJ6-2.09(lH^)^.75-2.97(3H^),3.06(lH,d<y=122Hz,5.4Hz), 
4.83-4.90(lH^),520(2H,s),5.93(lH,cU=2.8Hz), 
6.09(lH,dcy=2.8Hz,7.6Hz),6.96(2H,<U=8.9Hz), 
7.23(2H,dJ==8.9Hz)J.54(lH,dJ=7.6H2)J.58(lH,cy==8.3Hz), 
5 8.00(lH,d(U=2.5Hz,83Hz),8.65(lH,cU=2.5Hz); 
mass spectrum (ESI):398(M+H). 

Example 122 

4-ff5<3iloit)-2-9vridinvl>methoxYl-l-(4-([f3RVl-i^ 

10 Acetone (5.4 mL) and 0.3 M Zn[B(CN)H3]2 methanol solution (126 mL, prepared fix>m zinc 

chlodde and sodium cyanotrihydroborate) were added to methanol solution (200 mL) of 4-[(5-chlOTO-2- 
pyridinyl)methoxy]- l-4-{[(3R)- 3-pynx)lidinyl]oxy}phenyl)-lH-pyridin-2-one (15.0 g, Exanple 122), and stined at 
nx>m temperature for 2 hours. After concentrating die reaction liquid, saturated aqueous sodium hydrogencaibonate 
solution was added diereto, followed by extraction wifli chloroform two times. The oi^ganic layer was washed with 

15 saturated brine and dried over anhydrous magnesium sulfate. Concentrating the solvent under reduced pressure, the 
residue was purified on silica gel column chromatogr^hy (C-300; methanol : chloroform = 1 : 1 00 - 1 : 1 0 - 1 :4). The 
purified product was dissolved in hot ethyl acetate, to which heptane was slowly added, followed by gradual cooling 
to room ten^)erature. Recovering the formed crystalline product by filtration, the title conpound was obtained (15.25 

g). 

20 

'HNMIi(4()0MHzJDMSO-dfe6ppm): 1 .02(3H,(y=6.3Hz), 
1 .03(3H,<U=63Hz),l .73-1 .80(1 H^)^.24-2.28(lHjn), 
2.31-2.38(lH^)^.41-2.53(lIim)^.68(lH,d<y=102^.4Hz). 
2.73-2.75(lH,m);2.89(lH,d£y=10.2,6.3Hz),4.864.90(lH^), 
25 5.21(2H^),5.94(lH,dJ=2.7Hz),6.10(lH,d(y=7.8;2.7Hz), 

6.96(2H,<y=8.8Hz),7.24<2H.dJ=8.8Hz),7.55(lH,(y=7.8Hz), 
7.60(lH,dJ=8.6Hz),8.02(lH,d4J=8.6^.7Hz), 
8.67(lH,(y=2.7Hz); 
mass spectrum (ESI):440(M+H); 

30 m.p.:154-155''C. 
Example 123 

4-r(5-Ch]oro-2-p\Tidinvtoethoxvl-l-f4-(rOR>-l-ethvl-3- 
pvnolidinvl1-oxv)phenvl)-lH-pvridin-2-one 

35 Ethyl melhanesulfonate (0.45 mL) was added to acetonithle solution of 4-[(5-<;h]oro-2- 

pyridmyl)methoxy]-l-(4-{[(3R)-3- pynx)lidinyl]oxy}phenyl)-lH-pyridm-2-one (1 .65 g, Example 122), and stined at 
80°C for 2 hours. Additional ethyl methanesulfonate (0.45 mL) was added and stirred at 80°C for further 2 hours, 
followed by cooling to room temperature. Chloroform was added to the reaction liquid >^^ch flien was washed with 
saturated aqueous sodium hydrogencaibonate solution and saturated brine, and dried over anl^drous potassium 

40 carbonate. C(HK»ntrating die solvent under reduced pressure, the residue was purified on silica gel column 
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chrornatogmphy (C-3(X); methanol :chlcTOform= 1:1 W 1:4). The residue was ciystallized from mixed 

solvent of ethyl acetate and heptane to provide the title compound (660 mg). 

'HNMR(3()0MHzJ)MS(><i6,5ppm): 1 .02(3H,dJ=72Hz), 
5 1.73-L88(lH,m)^21-2.38(2H^)^31-2.38(lH^), 
2.45(lH,qJ=7.2Hz)^.61-2.74(2H^), 
2.80(lH,ddJ=10.3Hz,6.1Hz),4.844.93(lH^),5.20(2H,sX 
5.93(lH,dJ=2.7Hz),6.09(lH,ddJ=7.6^.7Hz), 
6.95(2H,dJ=8.9Hz),723(2H,dJ=8.9Hz),7,54(lH,dJ=7.6Hz), 
10 7.58(lH,dJ=8.3Hz),8.01(lH,d4J=8.3^.5Hz), 
8.66(lH,dJ=2.5Hz); 
mass spectrum (ESI):426(M+H); 

m.p.:145-146°C. 

15 Exan^le 124 

4-rf5<]Moro-2^vridinvltoethoxv>l-f4-lf(3RVl-methvl>3i3vr^ 

Exanple 124 was repeated except that ediyl methanesulfonate was replaced with methyl iodide, to 
provide the title confqx)und 

20 ^HNMR(300MHzJ)MSC><l6,6ppm): 1 .71-1 .85(1H^), 

2.25(3H,s);2.24-2.42(2H,m)^.57-2.73(2H,m), 

2.77(lH,ddJ=10.5Hz,6.1Hz),4.85^.93(lH,m),5.20(2H^), 

5.93(lH,dJ=2.8Hz),6.09(lH,ddJ=7.6,2.9Hz), 

6.94(2H,dJ=8.9Hz),7.23(2H,dJ=8.9Hz),7.53(lHdJ=7.6Hz), 
25 7.58(lH,dJ=8.3Hz),8.01(lH,ddJ=8.3^,5Hz), 

8.65(lH,dJ=2.5Hz); 

mass spectrum (ESr):412(M+H). 

Exanple 125 

30 4-r(5-Chloro-2-pvridinvl)methoxv]-K4-(r(3R)-l-f2-fluoroe^^^ 

(1) Preparation of (3S)-l-benzyl-3-acetoxypyrrolidine 

Triethylamine (1 .3 mL, 9.30 mmols) and acetyl chlraide (0.6 mL, 8.46) were added to THF (20 
mL) solution of (3S)-l-benzyl-3-hydroxypyrrolidine (1.5 g, 8.46 mmols) by the order stated, under cooling with ice, 
and stirred at the same ten:q)erature for an hour. Ethyl acetate was added to the reaction liquid which flien was washed 
35 with wata- and saturated brine, and dried over anhydrous sodium sulfate. Concentrating the reaction liquid undo* 
reduced pressure, the residue was purified on silica gel column chromatography (KP-NH, ethyl acetate : hexane = 
1 :20) to provide the title con5X)und (1 .68 g, 90%). 

(2) Preparation of (3S)-l-(2-fluoroethyl)-3-acetoxypyrrolidine 

40 Palladium hydroxide (170 mg) was added to methanol (30 mL) solution of (3S>l-ben:^l-3- 

aoetoxypynolidine (1 .68 g, 7.62 mmols), and afier substituting the atmo^here with hydrogen gas, flie reaction system 
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was stirred for a day and night Celite-filtering the reaction liquid, flie filtrate was concentrated under reduced 
pressure. So obtained crude pixxiuct was dissol\^ in acetonitrile (20 mL) and to 

(1 .58 g, 1 1 .43 mmols) and 2-fluoroniethyl trifluoromethanesulfonate (1 .42 g, 724 mmols) were added, followed by 
an hour's storing at toorn temperature. The reaction liquid was filtered, concentrated under reduced pressure, and the 
5 residue was purified on silica gel cohmm chromatogrq^hy (P-Sil, ediyl acetate : hexane: triethylamine = 1 :1 :0.01) to 
provide the title con^und (507 mg, 38%). 

(3) Preparation of (3S)-l-(2-fliiQroefliyl>3-hydroxypynx)lidine 
4N aqueous sodium hydroxide solution (2 mL) was added to methanol (10 mL) solution of (3S)-1- 

(2-fluoroethyl)-3-acetoxypynolidine (507 rng, 2.89 mmols), and stined at room tenperature for an hour. The 
reaction liquid was concentrated under reduced pressure, extracted witti chloroform and dried over anhydrous sodium 
sulfate. Concentrating the reaction hquid under reduced pressure, the tide compound (135 mg, 35%) was obtained. 

(4) Preparation of 4-[(5-chlQn>2-pyridinyl)methoxy]-l-(4-{[(3R)-l- (2-fluQroethoxy)-3- pyrrolidinyl]oxy}phenyl)- 
lH-pyridin-2-one 

Exarrple 121 was repeated except that tert-butyl (3S)-3-hydroxypym3lidine-l-carboxylate was 
replaced with (3S)-l-(2-fluoroethyl)-3-hydroxypyrrolidine, to provide the title conpound 

'HNMR(400MHz,(:XO3,5ppm):1.98-2.06(lH^^^ 
2.30-2.38(lH,m),2.61-2.68(lH,m),2.78.2.93(4H,m), 
20 3.00-3.07(lH,m),4.60(2H,dtJ-4.8Hz,47.6HzX4.80-4.88(lH,m), 
5.15(2H,s),6.01(lH,dJ=2.4Hz),6.07(lH,ddJ=2.8Hz,7.6Hz), 
6.91(2H,dJ=8.8Hz),7.20-7.28(3H,m),7.43(lH,dJ=8.8Hz), 
7.73(lH,ddJ=2.4Hz,8.4Hz),8.58(lH,dJ=2.0Hz); 
mass spectnim (ESI):444(M+H). 

Exanple 126 

4-f5<3iloro-2-pvridinvl)methoxv1-l-(4'l[nRVl-(methane$ulfonvl^^ 

Triethylamine (0.01 16 mL) and methanesulfonyl chloride (0.0064 mL) were added to NJ^- 
dimethylformamide solution (1 mL) of 4-[5-cWoro-2-pyridmyl)methoxy]-l-(4-{[(3R)-3-pyrrolidinyl]oxy}phenyl)- 
lH-pyridin-2-one (30 mg. Example 1 22) under cooling with ice, and stirred for an hour under the same condition. 
Adding water, the reaction liquid was extracted with ethyl acetate. The organic layer was washed with 1 0% citric 
acid solution, saturated sodium hydrogencarbonate solution and saturated brine, dried over anhydrous magnesium 
sulfate, concentrated, and the residue was crystallized fiiom mixed solvait of ethyl acetate and hexane to provide the 
tide conpound (28 mg). 

'HNMR(300MH2jDMSO^6ppm):2.05-2.15(lH,m), 
2.17-2.31(lH,m),2.91(3H,s),3.34.3.44(3H,m), 
3.60(1 H,ddJ=l 1 .8Hz,4.3Hz),5.06-5. 12(lH,m),5.20(2H,s), 
5.93(lH,dJ=2.6Hz),6.10(lH,dd,J=7.6,2.6Hz), 
7.04(2H,d^=8.9Hz),727(2H,4J=8.9Hz),7.55(lH,dJ=7.6Hz), 
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7.58(lH,(y=8.3Hz),8.01(lH,d£y=8.3^^Hz), 

8.66(lH,cU=2.5Hz); 

mass q)ectnim (ESI):476(M+H). 



5 Example 127 

4-ff5<:Woro-2-f»vridinvltotfaoxvl-l-(^4-([GRVl-acetvl-S 

Example 1 26 was repeated except that methanesulfonyl chlraide was rq>laced widi acetic 
anhydride, to provide the tide conpound. 

10 'HhJMR(3()0MHzgDMSO-d6,6ppm): 1 .93(1 .2H,s). 1 .97( 1 .8H,s), 

2.03-230(2H,m),3.48-3.67(3.6H,m), 

3.82(0.4H,d4J=l 1 .7Hz,4.7HzX5.02-5.09(0.6H^), 

5.10-5.17(0.4H^),5.20(2H,s),5.94(lH,dJ=2.6Hz), 

6.07-6.14(lH^),6.98-7.08(2H^),722-7.30(2H^), 
15 7.51-7.55(lH,mX7.59(lH,dJ=8.3Hz),8.01(lH,ddJ=8.3,2.4Hz), 

8.66(lH,dJ=2.4Hz); 

mass q)eclrum (ESI):440(M+H). 



Exanqjle 128 

20 44(5<3Tloro-2-pvridinvl)meflioxvl-l-(4-(r(2RVl-(tert-biitoxvcartKmvl^^ 
pvridin-2-one 

Exanple 120 was repeated except that tert-butyl (3S)-3-hydroxypyrrolidine-l-carboxylatewas 
replaced with tat-butyl (2R)-2-(hydroxymethyl)pyrrolidine-l-carboxylate, to provide the tide conpoimd. 

25 'HN]VIR(300MHzJDMS(>d6,5ppm):1.40(9H,s). 

1.72-2.05(4H,m),320-3.40(2H^).3.85-4.13(3H,m),5.20(2H,s), 

5.93(lH,dJ=2.8Hz),6.10(lH,ddJ=7.6Hz^.8Hz), 

7.03(2H,dJ=8.8Hz),7.24{2H,dJ=8.8Hz),7.52(lH,dJ=7.6Hz), 

7.58(lH.dJ=8.4Hz),8.01(lH.ddJ=8.4Hz;2.5Hz), 
30 8.65(lH,dJ=2.5Hz); 

mass q)ectnjm (ES^:512(M+H). 



Exanple 129 

4-rf5-Chloro-2-Dvridinvftmethoxvl-l-f4-ir(2RV2- 
35 pvm3lidinvl"|meflioxv)phaivlVlH-pvridin-2-one 

Exanple 121 was repeated except diat4-[(5-chlat>-2-pyridinyl)methoxy]-l-<4-{[(3R)-l^t^ 
butoxycarbonyl)-3- pynoIidinyl]ojQ'}pheiQrl)-lH'pyridin-2-one was replaced with 4-[(5-chIoro-2- 
pyridinyI)melho;qr]-l-(4-{[(2R)-l-(tert-buto;Q'caibonyl)-2- pyrrolidinyl]med^lo;^}phen;^)-lH-pyridin-2-<xie to 
provide die tide conpound 

40 

'HNMR(300MHzJDMSO-d66ppm): 1 38- 1 .5 1 (1 H,m), 
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1 .55-1 .77(2HM 1 .78-1 .90(1H^),2.74-2.84(2H^), 
3.33-3.43(lIim),3-79-3.88(2H^)^20(2H^), 
5.93(lH.<y=2.8Hz),6.09(lH,d(y=7.6Hz^.8Hz), 
6.99(2H,<y=9.0Hz),7.23(2H,cU=9.0Hz),7.53(lH,<y=7.6Hz), 
5 7.58(lH,<y=8.4Hz),8.01(lH,d£y=8.4Hz^.5Hz), 
8.65(lH,(y=2.5Hz); 
mass spectrum (ESI):412(M+H). 

Example 130 

10 4-rf5-Chloix>-2-Dvridmvlfaiethoxvl-l-(4-irf2SV2- 
pvnDlidmvl]meflioxv)phenvlVlH-pvridin-2-one 

Exanple 120 was repeated except Hiat tert-butyl (3S)-3-hydroxypynolidine-l-carbo}Qrlate was 
replaced widi t^-butyl (2S)-2-(tQrdroxymediyl)pym>lidine- 1 -carboxylate. The resulting osnpound was used in 
placed of4-[(5-cWoro-2-pyridinyl)methoj^]-l-(4- {[(3R)-l-(tert-butoxycarbonyl>3-pynx)Iidinyl]oxy}phenyl)-lH- 

15 pyridin-2-one which was used in Exanple 121. Otherwise repeating Exanple 121, Ihe title conqwund was obtained 

'HNMR(400MHz,CDa3,6ppm): 1 .5 1-1 .60(1H^), 

1 .78- 1 .83(2H,m), 1 .89-1 .99(lH,m),2.94-2.97(lH,m), 
2.99-3.06(lH,m),3.47-3.56(lH,m),3.88(lH,ddJ=9.3,6.8Hz), 
3.94(lH,ddJ=9.3,4.8Hz),5.15(2H,s),6.01(lH,dJ=2.8Hz), 
6.07(lH,ddJ=7.6^.8Hz),6.98(2H,dJ=8.8Hz), 
7.23(2H,dJ=7.6Hz),7.24(lH,dJ=8.8Hz),7.43(lH,dJ=83Hz), 
7.73(lH,ddJ=8.3^.4Hz),8.58(lH,dJ=2.4Hz); 
mass spectrum (ESI):412C^+H). 

Exanples 131 - 134 

Example 122 was repeated exceptdiat4-[(5-chloro-2-pyridinyl)methoxy]-l-(4-{(3R)-3- 
pym>lidinyl}o;Qr}pheny^lH-pyridin-2-one and acetme were rqjlaced widi each corre^xniding 4-[(5-chlaro- 2- 
pyridinyl)nietti03q']-l-(4-{[(2S)-2-pyrrolidinyl]rnethQxy}phOTyl)-lH-pyridin-2-oneor^^ 
30 pyridinyl)melhoxy]-l-(4-{[(2R)-pyrrolidin- 2-yl]methoxy}phaiyl)-lH-i^din-2-one and acetone, cyclobutanone or 
37% fonnamide solution, to provide the confounds of Exanples 1 3 1 - 1 34. 

Example 131 

4-r5-aTloro-2-pvridinvllmethoxv1-M4-(r(2SVl-isopropvl-2-pwrolidinvn-nrethoxv>phenvlVlH^ 

'm'JMR(300MHzJ)MS<>d6,5ppm):0.97(3H,dJ==6.4Hz), 
1.05(3H.dJ=6.4Hz),1.63-1.95(4H,m),2.45-2.55(lH,m), 

2.79- 2.87(lH,m),2.89-3.00(lH,m),3.07-3. 1 5(lH,m), 
3.67(lH,ddJ=9.4,8.2Hz)3.85(lH,ddJ=9.4,4.5Hz),520(2H,s), 
5.93(lH,dJ=2.8Hz),6.09(lH,ddJ=7.7Hz,2.8Hz), 
6.99(2H,4J=9.0Hz),7.22(2H,dJ=9.0Hz),7.52(lH,dJ=7.7Hz), 
7.58(lH,dJ=8.3Hz),8.01(lH,ddJ=8.3H2:;2.6Hz), 



20 



25 



BY0039 



8.65(lH,cU=2.6Hz); 

mass spectnjm (ESr):454^+H). 

Exanple 132 

5 445<3TlOTD-2i3vridinvlTniedioxv]-l-(4-{f(2RVl-isopiX)pvl-2i>v^ 

'HNMR(3(X)MHzJDMSO-d«,5ppm):0.98(3H,(U==6.4Hz), 
1 .05(3H,<y=6.4Hz),l .63-1 .87(4H^)^.48-2.55(1H^), 

2.79- 2.87(lHni)^.89-3.00(lH^),3.05-3.15(lH^), 

10 3.67(lH,ddJ=9.4,8.2Hz)3.85(lH,dtU=9.4,4.5Hz)^20(2H^), 

5.93(lH,<U=2.8Hz),6.10(lH,d<U=7.6Hz^.8Hz), 

6.99(2H,dJ=9.0Hz),7.22(2H,<y=9.0Hz),7.52(lH,(y=7.6Hz), 

7.58(lH,dJ=8.3Hz),8.01(lH,d<y=8.3H2a.6Hz), 

8.65(lH,dJ=2.6Hz); 
15 mass spectmm (ES]D:454^+H). 

Example 133 

445<^CTD-2-p\Tidinvl1meflioxv1-l-f4-(f(2RVlKA^lobutvl-2-f>\TTO 

20 'HNMR(300MHzJ)MSO-d6,6ppm):1.52-1.72(5H^), 

1.80- 2.06(5H,m)^J29-2.29(lH,m)^.82-2.93(2H^), 
3.15-3.28(lH^),3.71(lH,d£U=9.4,7.5Hz), 
3.89(lH,ddJ=9.4,4.7Hz)^.20(2H^),5.93(lH,(y=2.8Hz), 
6.09(lH,dcU=7.6Hz^.8Hz),6.99(2H,<U=8.9Hz), 

25 7.23(2H,cy=8.9HzX7.53(lH,<V=7.6Hz),7.58(lH,(U=82Hz), 
8.01(lH,dcy=8.2Hz^.4Hz),8.65(lH,(U=2.4Hz); 
mass spectrum (ESr):466(M+H). 

Example 134 

30 4-r(5-Chloro-2-pvridmvl)methoxv]-H4-{[(2SVl-methvl-2-pwolidinvl]- method 

'HNMR(400MHzJ3MSO-dfe6ppm): 1 .54-1 .62(1H^), 
1.64-1.72(2H4n),1.90-2.01(lH,m)^.18(lH,qJ=8.6Hz), 
2.35(3H,s)^.56(lH,dddJ=12.9,7. 1 ,4.6Hz)^.92-2.97(lH^), 

35 3.85(lH,ddJ=9.8^.9Hz),4.00(lH,ddJ=9.8,5.4Hz),5.20(2H^), 
5.93(lH,dJ=2.9Hz),6.10(lH.dd^7.8^.9Hz), 
7.00(2H,dJ=9.0Hz),7.23(2H,dJ=9.0Hz),7.53(lH,dJ=7.8Hz), 
7.59(lH,dJ=8.3Hz),8.01(lH,ddJ=8.3^.4Hz). 
8.66(lH,dJ=2.4Hz); 

40 mass spectmm (ESI):426Cvl+H). 
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4-r(5<3Tloro-2-p\Tidinvl)methoxv1-l-(4-(r(2S>-l-ethvl-2-pviTOMdi^ 

Example 123 wasiqjeatedexcq)tlhat44(5K:hIoro-2-pyridinyl)rnethoxy]-l-4-{(3R)-3- 
pyrrolidinyl]oxy}phenyl>lH-pyridin-2-<wie was replaced wifli 4-[(5-chloro-2-pyridinyl)methoxy]-l-<4-{[(2S)-2- 
I^nTOUdinyl]melhoxy}phenyI)-lH-pyridin-2-one, to provide the tide corrqxHind. 

5 

'HNMR(300MHzJ)MSO-d6,6ppm): 1 .02(lH,U=72Hz) 
1 .54-1 .74(3Iim),l .85-1 .97(1H^);2. 12-2.22(1H^), 
228-2.37(lIim)^.70-2.83(lH^)^.85-2.96(lIim), 
3.01-3.08(lIim).3.78(lH,d£U=9.6,6.8Hz), 
10 3.97(lH,<kU=9.6^.0Hz)^.20(2H,s),5.93(lH,dJ=2.7HzX 
6.09(lH,ddJ=7.6^.7Hz),7.00(2H,dJ=8.9Hz), 
7.23(2H,dJ=8.9Hz),7.53(lH,dJ=7.6Hz),7.58(lH,dJ=8.4Hz), 
8.01(lH,ddJ=8.4^.5Hz),8.66(lH,dJ=2.5Hz); 
mass spectrum (ESI):440(M+H). 

15 

Emiples 136, 137 

Example 126 was rqieated except that 4-[(5-chl(MX>-2-pyridinyl)- metho}Q']-l-4-{[(3R)-3- 
pym>lidinyr|oxy}pha^l)-lH-pyridin-2-(xie and methanesulfonyl cMoide were replaced with 4-[(5-chl(80-2- 
pyridinyl)- methoxy]-l-(4-{[(2S>2-pyiTOUdinyl]methoxy}phenyl)-lH-pyridin-2-one or 4-[(5-chlor^ 
20 i^dtayl)methoxy]-l-(4-{[(2R)-2-pyiTOHdinyl]methoxy}- phenyl)-lH'^yridin-2-OT respectively, and with 
corresponding acid anl^dride, to provide tiie conqx>unds of E?(anples 136 and 137. 

Example 136 

4-f(5-ChloiD-2-pvridinvl1niethoxv1-l-(4-(f(2SVl-acetvl-2-iJvirolidinvl1-nielhoxvlphenvlVlH-p^ 

25 

'HNMR(300MHzJ)MSO-d6,6ppm): 1 .80-2. 1 5(7H,m), 
3.30-3.55(2H,m),3.85-4.35(3H,m),520(2H,s). 
5.93(lH,4J=2.7Hz),6.09(lH,ddJ=7.6,2.7Hz), 
7.05(2H,dJ=9.0Hz),7.23(2H,dJ=9.0Hz),7.53(lH,dJ=7.6Hz), 
30 7.58(lH,dJ=8.3Hz),8.01(lH,ddJ=8.3,2.5Hz), 
8.65(1 H,dJ=2.5Hz); 
mass spectrum (ESr):454(M+H). 

Exanple 137 

35 44"(5-Chloro-2-pvridinvl)rnethoxvl-l-(4-(rf2RVl-isobutvnd-2-pvrrolidinvl1-iTiethoxv>p 

'HNMR(300MHzJ)MSOd&5ppm):0.95-l .05(6H,m), 

1.80-2.10(4H,m),2.60-2.75(lIim),3.30-3.55(2H,m), 

3.85-4.40(3H,m),520(2H,s),5.93(lH,d^=2.8Hz), 

6.09(lH,ddJ=7.7,2.8Hz),7.06(2H,dJ=8.9Hz), 
40 723(2H,d^.9Hz),7.52(lH,dJ=7.7Hz),7.58(lH,dJ=83Hz), 

8.01(lH,ddJ=8.3,2.5Hz),8.65(lH,dJ=2.5Hz); 

mass spectrum (ES1):482(M+H). 
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Examples 138- 143 

Exanqjle 119 was repeated except ttet diethylamine was replaced with correqxHiding amine in 
each nm, to provide lacemic modifications of Exanq)les 138 — 143. The racemic modifications woe then separated 
5 and purified with CHIRAIPAK™ AD, OHRAIPAK™ AS, anRAU>AK™L^ 
CHIRAIjCEL^OJ and the like, to provide tfie compounds of Exanples 138-143. 

Exanple 138 

44(S<3il<Mt>-2-pvridinvl'toethoxvl-l-^4-l(2RV24elhvlfmethvl)anm propoxv>phen^VlH-^vridin-2-<me and 4- 
10 r(5-cM(BO-2-^}vridinvl)methoxvl-l-(4-(f2SV24ethvlfmelhvl)aminoTpropoxv)phenvlV 

'HlslMR(400MHz,CIX:n3,6ppm):l.l()(3H,tJ=7.0Hz), 
1.15(3H,dJ=6.8Hz)^.33(3H,s)^.60(2H,qJ=7.0Hz), 
3. 14-3.20(lH,m),3.86(lH,ddJ=92,6.5Hz), 
15 4.08(lH,ddJ=9.2,5.4Hz),5.15(2H,s),6.02(lH,dJ=2.8Hz), 

6.07(lH,ddJ=7.7^.8Hz),6.98(2H,dJ=9.0Hz),7.22-7.26(3H,m), 
7.43(lH,ddJ=8.3,0.5Hz),7.73(lH,ddJ=8.3,2.4Hz), 
8.58(lH,ddJ=2.4,0.5Hz); 
mass spectrum (ESr):4280^+H). 

20 

Exanple 139 

4-f(S<Jhloro-2H3vridinvl)nrieftoxvl-l-(4-rf2RV2-<dimethvlamino')Dropoxv1- phenvU-lH-pvridin-2-one and 4-rf5- 
chloro-2^vridinvl')methoxv1-l- (4-r(2SV2-<dimethvlamino)propoxv1phenvU-lH-yvridin-2-one 

25 'mJMR(400MHz,CDa3^ppm):1.15(3H,dJ==6.8Hz), 

2.37(6H,s),2.97-3.02(lH,m)3.87(lH,ddJ=9.5,5.9Hz), 

4.06(lH,ddJ=9.5,5.9Hz),5.15(2H,s),6.02(lH,dJ=2.7Hz), 

6.07(lH,ddJ=7.6;2.7Hz),6.99(2H,dJ=9.0Hz),7.23-7.26(3Hjii), 

7.43(lH,ddJ=8.5,0.7Hz),7.73(lH,ddJ=8.5,2.4Hz), 
30 8.58(lH,ddJ=2.4,0.7Hz); 

mass spectrum (ESI):4140vI+H). 

Example 140 

4-f(5-Chloro-2-pvridinvl)methoxv"|-l-f4-f(2RV2- fmethvl(propvl>amino1- propoxy"|phenvl>-lH-pvridin-2-one and 4- 
35 f(5-chioro-2-pvridinvl)metiioxv]- l-(4-((2S')-2-fmethvl(propvnamino]propoxv]phenvl)- lH-pvridin-2-one 

'HNN4R(400MHz,CDa3,5ppm):0.91(3H,tJ=7.3Hz), 

1.13(3H,dJ=6.6Hz),1.45-1.55(2H,m),2.32(3H,s), 

2.43-2.48(2H,m)3.12-3.17(lH,m)3.84(lH,ddJ=9.3,6.6H2), 
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4.08(lH,d<M=93^.6Hz),5.15(2H,s),6.02(lH,cy=2.7Hz), 
6.07(lH,ddJ=7.6^.7Hz),6.98(2H,<U=9.0Hz),723-7.26(3H^), 
7.43(lH,d(y=8.3,0.7Hz),7.73(lH,d<y=8.3^.4Hz), 
8.58(lH,dcU=2.4,0.7Hz); 
5 mass spectrum (ESI):442(M+H)„ 

Exanple 141 

4-r(S-Chloro-2-pvridinvl'hneflK)xv1-144-((2RV2-f isoproi^ t>ropoxvTphenvl>-lH<>vridm-2-one and 

44(5K;hlc)ro-2-pvridinvl')methaxv1- l-(4-((2SV24isoprop^(melhvnaminoTiTOpoxv][dienvlVlH-i3vri 

10 

'HNMR(400MHz,CDa3,5ppm): 1 .07(3H,d^=6.6Hz), 
1 .09(3H,(y=6.6Hz), 1 . 1 7(3H,cy=6.6Hz)^^9(3H,s), 
2.94-3.03(lItm),3.19-3.28(lH^),3.77-3.83(lH^), 
4.01 -4.06(1H^),5. 1 5(2H,s),6.02(lH,dJ=2.7Hz), 
15 6.07(lH,d(U=7.6^.7Hz),6.97(2H,(U=9.0Hz), 

7.22-726(3H^),7.43(lH,dJ=8.4Hz),7.73(lH,ddJ=8.4;2.6Hz), 

8.58(lH,dJ=2.6Hz); 

mass spectnim (ESI):442(M+H). 

20 Example 142 

44('5<]hloiT>-2-p\ddinvl)meflx)xv1-l-l4-f(2RV2-^l-pvrroHdinvl')^^ phenvU-lH-pvridin-2-one and 4-rf5- 
cM«D-2-pvridinvl)meflioxv]-l- l4-[(^2SV2-<^l-pvnx)Hdmvl)propoxvlphenvU-lH-^vridin-2-one 

'HNMR(400MHz,CDa3,5ppm): 1 28(3H,dJ=6.6Hz), 
25 1.79-1.84(4H^)^.64-2.77(5H^),3.92(lH,ddJ=9.5,6.0Hz), 

4.10(lH,ddJ=93,4.4Hz)^.14(2H,s),6.02(lH,dJ=2.7Hz), 

6.07(lH,ddJ=7.7;2.7Hz),6.99(2H,dJ=9.0Hz),722-7.26(3H^), 

7.43(lH,ddJ=8.4,0.7Hz),7.73(lH.ddJ=8.4^.6Hz). 

8.58(lH,ddJ=2.6,0.7Hz); 
30 niassspeclrum(ESI):440(M+H). 

Example 143 

4-r(5<3iloro-2i?\Tidinvl)methoxvVl-(4-[(2RV2-(ethvlanTino)prcTX)xv1-phCT^ 
2-pvridmvl)metfaoxv]- 1 - (4-f (2S)-2-Cethvlaniino)ptx>poxvlphgivl ! - 1 H-pvridin-2-one 

35 

'HNMR(400MHz,CDa3,5ppm): 1.16(3H,y=7. IHz), 
1.18(3H,dJ=6.3Hz),1.60(lH,bre)^.65-2.81(2itm), 
3.11-3.17(1H^),3.86-3.93(2H^)^.15(2H^), 
6.02(lH,dJ=2.7Hz),6.07(lH,ddJ=7.6^.7Hz), 
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6.98(2H,<U=9.0Hz),7.22-726(3H^),7.43(lH,d£U=8.3,0.7Hz), 

7.73(lH,d(U=8.3^.4Hz),8.58(lH,d£y=2.4,0.7Hz); 

mass spectrum (ESI):414(M+H). 

5 Examples 144- 151 

Example 115 was repeated except ttiat isopropyl(methyl)amjne was replaced witii each 
coneqxHiding amine, to provide (he conpounds of Examples 144 - 15 1 . 

Exanq}le 144 

10 4-ffS<3iIorxv2-^\ddirivl)inethoxv1-l-(4-r2-<inethvlamiiio^eflK>xvTphenvl> lH-pivridin-2-oiie 

•HNMR(400MHz,(:i)a3,5ppm):2.52(3H,s)^.99(2H,tJ==5.1IIz), 
4.10(2H,tJ=5.1Hz)^.15(2H,s),6.02(lH,dJ=2.7Hz), 
6.07(lH,dcy=7.6^.7Hz),6.98(2H,dJ=9.0H2),7.23-7.26(3H,m), 
15 7.43(lH,ddJ=8.5,0.5Hz),7.73(l H,ddJ=8.5^.4Hz), 

8.58(lH,ddJ=2.4,0.5Hz); 
mass spectrum (ES0:386|M+H]. 

Example 145 

20 4-1(5 -Chloro-2-pvridinvl)methoxv]- 1 - (4-[2-('propvlamino)ethoxv1phenvl } - 1 H-pvridin-2-one 

'HNMR(400]VIHz,CIX33,fippm):0.95(3H,tJ=7.3Hz), 
1 .50-1 .60(2H,m),2.65(2H,tJ=7.3Hz),3.02(2H,tJ=52Hz), 
4.10(2H,tJ=52Hz),5.15(2H,s),6.02(lH,dJ=2.7Hz), 
25 6.07(lH,ddJ=7.6,2.7Hz),6.98(2H,dJ=9.0Hz),7.23-726(3H,m), 
7.43(lH,dJ=8.3Hz),7.73(lH,ddJ=8.3,2.4Hz), 
8.58(lH,dJ=2.4Hz); 
mass spectrum (ESr):414|M+H]. 

30 Example 146 

4-r(5<3iloro-2-pvridirivl)iriethoxv]-l-{4-f2-(isoptx>pvlamiiio)ethoxv'tphaivU- lH-pvridin-2-one 

'HNMR(400MHz,CDa3,6ppm): 1 . 1 l(6H,dJ=6.3Hz), 
2.85-2.92(lH,m),3.01(2H,tJ=5.2Hz),4.10(2H,t^=52Hz), 
35 5.15(2H,s),6.02(lH,dJ=2.7Hz),6.07(lH,ddJ=7.6^.7Hz), 

6.98(2H,dJ=9.0Hz),7.23-726(3H^),7.43(lH,ddJ=83,0.7Hz), 

7.73(lH,ddJ=83,2.4Hz),8.58(lH,ddJ=2.4,0.7Hz); 

mass spectnnn (ES0:4I4[M+H]. 
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Example 147 

4-r(5<nTlon>2-pvridmvl)methoxv1-l-(^4-{2-r(2RV2-butvlaminotethoxv1-ph^ 

'HNMR(400MHz,CIX33,6ppm):0.92(3H,U=7.4Hz), 

1.08(3H,<U=6.3HzX1.30-1.42(lH^),1.48-1.61(lH^), 

2.60-2.68(lH^)^.95-3.07(2Iim),4.08-4.1 1(2H^)^. 15(2H^), 

6.02(lH,<U=2.8Hz),6.07(lH,ddJ=7.7^.8Hz), 

6.98(2H,<y=9.0Hz),7.23-7^6(3H^),7.43(lH.dd^.5,0.5Hz), 

7.73(lH,dd^.5^.4Hz),838(lH,cl(y=^.4,0.5Hz); 

mass spectnim (ESI):428IM+H]. 

Exanq)le 148 

4-f(54:3iloro-2H3vridinvl)methoxv1-l-(4-(2-r(2SV24}utvlamino)elhox^^ 

'HNIMR(400MHz,CDa3,5ppm):0.92(3H,tJ=7.4Hz), 

1.08(3H,dJ=6.3Hz),l .30-1 .42(1H^),1 .48-1 .61(1HM 

2.60-2.68(lH,m)^.95-3.07(2H^),4.08^.11(2H^),5.15(2H^), 

6.02(lH,(y=2.8Hz),6.07(lH,ddJ=7.7^.8Hz), 

6.98(2H,(y=9.0Hz),723-726(3H^),7.43(lH,dcy=8.5,0.5Hz), 

7.73(lH,d(g=8.5^.4Hz),8.58(lH,d<y=2.4,0.5Hz); 

mass spectnim (ES;):428[M+H]. 

Exanple 149 

l-l4-r2-^tert-butvlammoMK>xvlphenvU-4-r(SK;hloix>-2-p\Tidinvl)mefe lH-pvridin-2-one 

'HNMR(400MHz,CDa3,5ppm): 1 . 16(9H^)^.98(2H,a=5.5Hz), 

4.10(2H,U=5.5Hz),5.14{2H,s),6.01(lH,dJ=2.7Hz), 

6.07(lH,ddJ=7.7^.7Hz),6.98(2H,dJ=9.0Hz),7.23-726(3H^), 

7.43(lH,ddJ=8.3,0.6Hz),7.73(lH,ddJ=8.3^.4Hz), 

8.58(lH,ddJ=2.4,0.6Hz); 

mass spectrum (ES1):428|M+H]. 

Example 150 

4-r(5-Chlon>2^vridinvl'hTiethoxv1-l-l4-[2-(cvclcpx)pvlaminoklhoxv1- 

'HNMR(400MHz,CDa3,5ppm):0.36-0.49(4H^), 

2. 1 8-223(lH^),3.10(2H,tJ=5.2Hz),4. 10(2H,tJ=52Hz), 

5.15(2H^),6.02(lH,dJ=2.7Ife),6.07(lH,dd^7.6^.7Hz), 

6.98(2H,d^.0Hz).7^-726(3H^),7.43(lH,ddJ=8.4.0.5Hz), 
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7.73(lH,d(y=8.4^.4Hz),8.58(lH,ddJ=2.4,0.5Hz); 
mass spectrum (ESr):412|M+H]. 

Exanple 151 

5 4-f(5-Chloit>-2H)vridinvl)meliK)xvl-l-l4-r2-(cvclobuMamm 

'HNMR(400MIfe,CDa3,5pFMii): 1 .62-1 .79(4H^), 
221-228(2H^)^.95(2H,U=5.4HzX328-3.35(lH^), 
4.06(2H,y=5.4Hz)^.15(2H,s),6.02(lH,dJ=2.7Hz), 
10 6.07(lH,ddJ=7.6^.7Hz),6.98(2H,dJ=8.8Hz),7.23-7.26(3H^), 
7.43(lH,cy=8.3Hz),7.73(lH,d(y=8.3^.4Hz), 
8.58(lH,(y=2.4Hz); 
mass spectrum (ESI):426IM+H]. 

15 Exanple 152 

4-f(5-Oiloro-2^vridjnvl)me1hoxv1-l-l4-f2-('cvclopentvlaminokthoxv]-phenv 

'HNMR(400MHz,CDa3,5ppm): 1 .32-1 .41(2Iim), 
1 .52-1 .62(2H^), 1 .66- 1 .75(2H^), 1 .84-1 .93(2H^), 
20 3.01(2H,y=5.4Hz)3.1 l-3.18(lH,m),4.10(2H,U=5.4Hz), 

5.15(2H^),6.02(lH,<U=2.8Hz),6.07(lH,d<y=7.7^.8Hz), 
6.98(2H,<y=9.0Hz),7.23-7.26(3H^),7.43(lH,ddJ=8.3,0.7Hz), 
7.73(lH,<ky=83^.4Hz),8.58(lH,d(U=2.4,0.7Hz); 
mass spectrum (ESI):440[M+H]. 

25 

Exanq>lesl53-159 

Step (1) of Exairple 109 was repeated excq>t that dibromoetfaarie was replaced widi 1,3- 
dibromopropane, to provide l-[4-{3-bromopropoxy)iAenyl]-4-[(5K:Worc)-2-i}>Tidinyl)methoxy]-lH-pyridin-2 
Example 115 was then repeated except that the above product was used in place of 1 -[4-(2-bromoethoxy)phenyl]-4- 
30 [(5-chloro-2-pyridinyl)methoxy]-lH-pyridin-2-oneandisopropyl (methyl)amine was replaced with each 
corresponding amine, to provide the conqmunds of Exanples 153 - 159. 

Exanple 153 

4-[(5-Chloro-2-pvridinvl)methoxvl- 1 - {4-f 3-( 1 ^vrrolidinvDpropoxvlphenvlV 1 H-pvridin-2-one 

35 

'HNMR(400MHz,CDa3,6ppm): 1 .78-1 .83(4H,m), 
1.99-2.06(2H,m),232-2.57(4H,m),2.64(2H,tJ=7.5Hz), 
4.05(2H,U=6.3Hz),5.14(2H,s),6.01(lH,d^.7Hz). 
6.07(lH,ddJ=7.6,2.7Hz),6.97(2H,dJ=9.0H2),7.22-7.25(3H,m), 
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7.43(lH,d<y=8.3,0.7Hz),7.73(lH,dcU=8.3^.4Hz), 

8.58(lH,d£y=2.4,0.7Hz); 

mass spectnim (ESI):440(M+H). 

5 Example 154 

4-f(543Tloro-2H?vridinvl>melhoxv]-l-(4-f3-(^dimeQi^tonin lH-pvridin-2-one 

'HNMR(400MHz,CDa3,5CTMn): 1 .93-2.00(2H^)^26(6H^), 
2.45(2H,U=7.1Hz),4.04(2H,U=6.3Hz)^.14<2H,s), 
10 6.01(lH,<U=2.7Hz),6.07(lH,cl<U=7.6^.7Hz), 

6.97(2H,(y==9.0Hz),7.22-7.25(3H^),7.43(lH,<y=8.5Hz), 

7.73(lH,d(y=8.5^.4Hz).8.58(lH,(U=2.4Hz); 

mass spectrum (ESr):414(M+ir). 

15 Example 155 

4-[("5<IMoK>-2-pvridmvl)methoxvl-l-(443-(diethvlaimno)propoxv]^^ lH-pvridin-2-one 

'HNMR(400MHz,CDa3,6ppm): 1 .04(6H,y=7.1Hz), 
1 .91-1 .98(2H^);2.56(4H,q^=7. 1 Hz)^.62(2H,U=7. IHz), 
20 4.03(2H,U=62Hz),5.14(2H,s),6.01(lH,(y=2.7Hz), 

6.07(lH,dcU=7.6^.7Hz),6.97(2H,(y=9.0Hz),722-725(3H^), 
7.43(lH,ddJ=8.3,0.7Hz),7.73(lH,ddJ=8.3^.4Hz), 
8.58(lH,ddJ=2.4,0.7Hz); 
mass ^jedrum CESI):442(M4H). 

25 

Example 156 

4-r(5-CMoro-2^vridmvl>meliK)xvl-l-(4-(3-re1hvl(me<hvl)amimlpro^ 

'HNMR(400MHz,CDa3.6ppm): 1 .07(3H,a=7. IHz), 
30 1.93-2.01(2H^)^26(3H,s)^.45(2H,qJ=7.1Hz), 

2.53(2H,U=7. lHz),4.04(2H,U=6.3Hz),5. 14(2H,s), 

6.01(lH,dJ=2.7Hz),6.07(lH,ddJ=7.6^.7Hz), 

6.97(2H,dJ=9.0Hz),7.22-7.25(3H^),7.43(lH,dJ=8.3Hz), 

7.73(lH,ddJ=8.3^.4Hz),8.58(lH,dJ=2.4Hz); 
35 massspec1nim(ESI):428(M+H). 



Example 157 

4-f(5<Moro-2i)vridinvl'hnelfaoxvl-l-(4-f3-risoprDpvl(meflivr)amm 



BY0039 



135 



'HNMR(400MHz,CDa3,6ppm): 1 .01(6H,<y=6.afe), 
1.90-1.98(2H^)^24(3H,s)^^2-2.58(2H^y.81-2.88(lH^), 
4.04(2H,U=62Hz),5.14(2H,s),6.01(lH,<y=2.7Hz). 
5 6.07(lH,d(U=7.6;2.7Hz),6.97(2H,d^.0Hz),722-725(3Hm), 
7.43(lH,(U=8.5Hz),7.73(lH,d(y=8.5^.4Hz), 
8.58(lH,dJ=2.4Hz); 
mass q^ectmm (ESI):442(M+H). 

10 Exsanple 158 

4-T(5<IhloiD-2H)vridinvl^me<hoxvl-l-(4-(3-fnieflwlfpropvl)aminoV 

'H^^VIR(400MHz,CDa3,5ppm):0.90(3H.y=7.4Hz), 
1.45-1.54{2H^),1.93-2.00(2H^)^.25(3H,s), 
15 2.32(2H,U=7.4Hz)^.52(2H,a=7.1Hz),4.04{2H,U=6.3Hz), 
5.14{2H^),6.01(lH,<y=2.7Hz),6.07(lH,d(y=7.7^.7Hz), 
6.97(2H,cy=9.0Hz),7.22-7.25(3H^),7.43(lH,dcU=8.3,0.7Hz), 
7.73(lH,d(y=8.3^.4Hz),8.58(lH,ddJ=2.4,0.7Hz); 
mass spectrum (ESI):442(M+H). 

20 

Exanq>le 159 

4-f(5<Moro-2-pvridinvl)metfaoxv1-l-(4-f3-(eflwlamino)propoxv1phe^ lH-f>vridm-2-CTie 
'HNMR(400MHz,CDa3,5ppm): 1 .13(3H,y=72Hz), 
1.47(lH,brs),1.96-2.02(2H^)^.68(2H,qJ=7.2Hz), 
25 2.81(2H,U=7.0Hz),4.07(2H,y=62Hz),5.14(2H^). 

6.02(lH,dJ=2.7Hz),6.07(lH,d£y=7.6;2.7Hz), 
6.97(2H,(U=9.0Hz),7.22-726(3H^),7.43(lH,<y=8.3Hz), 
7.73(lH,d<y=8.3^.4Hz),8.58(lH,dJ=2.4Hz); 
mass spectrum (ES]):414<M+H). 

30 

Exanple 160 

4-(4-Fluorobenzvloxv)- 1 - {2-methoxv-4-f 2-(" 1 -pyrrolidinvl'tethoxvlphenvl ) - 1 H-pvridin-2-one 

Example 12 was repeated except that 4-ben:^loxy-lH-pyridin-2-one and 2-[(4- 
iodophenyl)oxy]tetrahydropyran were replaced with 4-(4- fluon)benzyloxy)-lH-pyridin-2-one and 2-[(4-iodo-3- 
35 methoxyphenyl)oxy]- tetrahydropyran, to provide the conpound of Exanple 1 60. 

'HNMR(300MHz,CDa3,6ppm): 1 .78-1 .95(4Hjn), 

2.67-2.84(4H^p.00(2H,U=5.8Hz)3.78(3H^), 

4.19(2H,U=5.8Hz),4.98(2H^)^.98(lH,ddJ=7.6^.7Hz), 
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6.05(lH,cy=2.7Hz),6.55(lH,d£U=8.6^.5Hz), 
6.62(lH,dJ=2.5Hz)J,02-7.19(4H^)J.40(2H4cU=8A53HzX 
mass spectrum (ESI):439(M+H). 

Fomfiulation Exanq>le 1 

Twenty (20.0) g of Exan^le 1 compound, 41 7 g of lactose, 80 g of crystalline cellulose and 80 g of 
partially alphatized starch were mixed in a V-shaped mixa-, and thereafter 3 .0 g of magnesium stearate was added and 
mixed. The mixed powder was tabletted according to accepted practice to provide 3000 tablets of 7.0 mm in diameter 
and ISO mg in weight per tablet 

Ingredients' contents per tablet (150 rng) 



conpound of Example 1 5.0 mg 

lactose 104.25 mg 

crystalline cellulose 20.0 mg 

partially alphatized starch 20.0 mg 

magnesium stearate 0.75 mg 



Formulation Exanple 2 

Dissolving 10.8 gofHydroxypropyl Cellulose 2910 and 2.1 g ofPolyethylene Glycol 6000 in 172.5 g of 
purified water, 2. 1 g of titanium dioxide was dispersed in the solution to provide a coating liquid. The coating liquid 
was spray-coated on separately prcpared 2500 tablets of Formulation Exanple 1 with High-Coater Mini, to provide 
film-coated tablets weighing 1 55 mg per tablet. 



Ligredients' contents per tablet (155 mg) 

tablet of Formulation Exanple 1 1 50 mg 

Hydroxypropyl Cellulose 2910 3.6 mg 

Polyethylene Glycol 6000 0.7 mg 

titanium dioxide 0.7 mg 



